



ee 
ee eee ee 











EDITED BY WILLIAM H. MAW AND B. ALFRED RAWORT- 




















ENGINEERIN 


An Sllustrated Weekly Journal. 











® 
APR-9i919 | 
Omrv, ox mnol> : 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, "c 8 J 


I 














é . at the PRi08...9d. 
VOL. CVIL—No. 2773.] LONDON: FRIDAY, FEBRUARY 21, 1919. {FS Opes os « Newspaper, | & ineean Pear 2, 2a 
veling & Porter, Ltd., Y #trow & Co., Ltd., les Limited, arrow Patent 
Sieenianniiis SHIPBUILDERS AND ENGINEERS, ENGINEERS, IRLAM, MANCHESTER. 
yas Sap ret FEED WATER HRATEES, Row's ater-Tube oilers. 
eons gaara Smee ‘PADDLE OF SOREW STRAMERS OF CALORIFIERS, BVAPORATORS, ( Parunrs. 6004 
ROAD LOCOMOTIVES. BxrogpriowaL SHaLtow Draveurr. CONDENSERS, AIR HEATERS, UNDERTAKE the 


STEAM ROLLERS. 
STHAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 

CBMENT-MAKING MACHINERY. 6808 


A. G. WM 2!ord, L*4- 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY amp Wak Orvice Lists. 
SNGINES for Torpedo Beats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, page 33, last week. 

PATENT WATER-TUBB BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary Mintel supplied to ~~ 


J ohn H. Witeon & Ga: Ltd. 


Birkenhead. 











See Illustrated Advertisement 
Page 10, Feb. 14. 





LocomotivesShunting< ) ranes 


Steam and Biectric 


ranes, 
BXCAVATORS, CRANE-NAVVIBES, GRABS, 
CONCRHETE-MIXERS, 
SHIPS WINDLASSES, WINCHSS, and 
DECK MACHINERY. 








6770 
Lists OF STANDARD SIZES ON APPLICATION. 





London (ffice 
15, VICTORIA STREET, 8.W.1. 





B all earings 
Always British Large Sizes. 
BLA TOCK BALL BEARING CO., 


London Office :—304, High Holborn, W.C. 1 
For Illustrated Advertisement, see page 32. 


Petter Oi Eesines 


Manufactured by 


PETTERS Liurrmp, Bngineers, Yeovil. 
See our Miustrated Advt. avery alternate week. 


(Craig & Donald, Ltd., Machine 


MAKSRS, Jeunstons, near Glasgew. 
For class ef Machine Toole see our Illustrated 
Advertisement every alternate week. 1358 


S. H. Heywood & Co., Ltd., 
REDDISH. 

___ BLEOTRIC LIFTS ( {UP To 35 TONS). 

team Hammers (with or 

TOOLS for 8H LOMRS £ DOILBRM AR ae 


DAVIS & PRIMROSE, Liutrzp, Sint dinamnoaae 


Brett’ - Patent Ljfter Coe. 


Hammers, P: Presses, 
Bever. Dorling & & os ‘Ltd, 


BRA 
HIGH-OLASS sr ut Pou aL 
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Semone ag qos 
hese Fy and HAND, 


sizes. 
GkORGE RUSSELE co., L 
Motherwell, near near Gleagow. ita PS 





Repairs on Pacific Coast 
by YARROWS, eee. Vieteria, British 
SHIPBUILDERs, SHIP Rerainees AND ENGINEERS. 


(\ampbells & Hunter, L 4 


SPHOIALISTS IN 


Drillers & Boring Machinery 


tor Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LBEDS. 


Yachts, Launches or Barges 


Built complete with Steam, Oil or ae 
Motors; er Machinery supplied. Od 355: 


VOSPER & OO., Ltp., Broap Street, Po! 





etal 


Merrill's Patent TWIN STRAINERS ‘for Pump 


uc ys 
SYPHONIA STEAM TRAPS, REDUCING VALVES 
High-Class GUNMETAL STBAM FITTINGS. 
ATER SOFTENING and FILTERING, 5723 


Messns. YA 
PRESSING on V MACHINING oft of the various pers 
of Yarrow Boilers, cach on tao Sess rea Porvign 


Pocket, and Su eae oo ae and 
PYARROW & we do. Ure. Boon Scorstour, Guaseow. 





[tubes and Fittings, 


IRON AND 
zap and Ljovds, [4 


4l, WALD 8T., GLASGOW. 
BROAD other CHAMBERS, BIRMINGHAM ; 
and LONDON OFFIOB— 

Wincnzuster Ho Oxvp Broap Srreer, ae 
LONDON WA mV tt 


MANCHESTER WARBHOUSE 3. DEanseare, 
eaten ge pets Bors Sr. 
BIRMINGHAM WARBHOUSES—Nuz Srneer, 
Sameuene SrTResrT, and ce, ILL STREET. 
See Advertisement page 28. 7268 





TH. 
— in 





MULTITOBULAR AND 


(Cochran ROSS-TUBB TYPES. 
Ppoilers. 
See page 125, Feb. 14. 1263 
~ H Heywood & Co., Ltd., 
5 é REDDISH. 7182 
5 BLBOTRIO ¢ CRANES. 
FOR . 
rop KF orgings 


write 
GARTSHERRIB ENGINEERING & FORGE CO., 
50, Wellington Street. Glasgow. 6961 


ank Locomotives. 
Specification and Workmanship equa! to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & CO., Lrp., 
_Broreasns, Newossrit-on-Trxe. 1260 


R. Dempster & Sons, Ltd., 


ELLAND, YORKS. 





6812 


Telpherage & Conveying Plants 


See Advertisement page 23, Feb. 14. 
Hy xcavators. 


FROM 60 TO 600 YARDS PBR HOUR. 


D. Wp hitaker, 


1, Union Srauer, 
LEICESTER, 
AERIAL ROPEWAYS, CABLEWAYS, CRANES, 


teel (\astings. 


ae a Seperes advertisement every alternate week. 
HENDERSON & CO., ABERDEEN. 


‘Spencer—L] opwood Patent}; 


Sole Makers: Boilers. 
w. moeuncs ~ 7 & CO., Hircuiy, mesarees” 
See page 10, Feb. 14, | l4. 


He Wells Oi Ce. 
ll, HAYMARKRT, 


London, 8.W. 1. 


% Apto! rs Lpbricants. 


Wonks : SALFORD, MANCHESTER. 


ubes and ittings. 
shes and Prittings 


6263 
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© Jiizished d (\astings 


and reduce 

rime cost by citaineting machining operations. 
Write forilluctrations to Axgrators Lrp., Edmonton, 
London, N. 18. 


FLEXIBLE, NON-RUSTING : 
Metallic ose - overing 
to protect & ee ae tubin, 
all pressures and M. 


As supplied for H, 
Govt.— AERATORS ig ton Tanaee, N. 18. 


R. Heber Radford, Son « Squire, 


ENGINEERING, IRON axp STEEL WORKS 


Valuers. 

CONSULTING ENGINEERS, REFERERS, AND 
ARBITRATORS., 
Established over 50 years. 

16, St. JAMES ROW, SHEFFIELD. 
Telegrams : ‘‘ Radford, Sheffield.” Telephone: 425. 
S H Heywood & Co., Ltd.,; 

Hakgee REDDISH. 
ELECTRIC TRANSPORTERS. 


GOLD MEDAL-LnvENTIons EXHIBITION- AWARDED. 
Douckhan’ s Patent Sus spended 
WEIGHING MACHINES.—EHAST FERRY 


ROAD ENGINEERING WORKS COMPANY, Lrp. 
Lonpon, E.—Hydraulic Cranes, Grain Elevators, &e. 








7108 
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See Illus. Advt. last week, page 15. 7046 
Gee's nyaro Pneumatic Ash Ejector. 


Great saving of labour. No noise. = dust. No 
dirt. ad ay duft. ge vessel.—Apply, 
F. J. TREWENT & PROCTOR, Lrp., Naval Archi- 
tects and J Ria 43, Billiter Bldgs. Billiter 8t., 

London, B Od 4835 





6686 
FFIBLD, 


New Chicago Automatics. 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1} in. through the wire feed. 








JOHN MAONAB, Mary Sragetr, Hrps. 
Tel. No.: 78 Hyde 


Rubber 


Valves and Packings 


ts. OOS 
MAN UFACTU RERS 


GUTTA PERCHA & RUBBER, LIMITED. 
Toronto Canada. o7eg 


‘CHANTIBRS & ATELIBRS 


piegestia - Normand 


-) ohn Bellamy Le 


MILLWALL, LONDON, B. 
GunenaL ConsTavcTionaL Bnorreers. 1316 


Boilers, Tanks & Mooring Buoys 


Sriuis, Pernot Tanwus, Arn Reoxtyens, STEEL 
Curmnxys, RIverrEep Bream and and VENTILATING 
Prezs, Hoprxzrs, Spxciat Wonk, REPAIRS or 
ALL KINDS. 


AY AND TRAMWA 


He Nelson & (- LL 


Tue Giaseow Rotiine Srock ayp PLaytT b+, 
_MorHERWELL. 


He Wrightson & Co. 


LIMITED. 


See Advertisement page 52, Feb. 14. 


Matthew pa & Ce. L* 


LEvENFoRD Works, Dumbarton. 6054 


See Pall Page Advt., page 18, Feb. % 


MPlaylor & (jhallen 


Presses. 


TAYLOR&CHALLEN, Lv., Engineers, Binmivenam 
See Full Page Advertisement Feb, 7. 


Steel isa 


(v8 astings. 
THOMAS SUMMERSON & GONS, Lep,, 
DARLINGTON. 6074 
~ H Herwood & Co., es 
" ; REDDISH, 
__ LOCOMOTIVE TRAVBRSERS aaa 4 








8195 


DA inwttniesil 
INGOTS for JIGS & PULLEYS, 
SHEETS for CHEMICAL VESSELS, 
WIRE for BLECTRIC CABLES, 
SECTIONS for MOTOR BODYWORK, 
TUBE for TYRE MANDRBELS, 
POWDER for PAINT, &c:, &c. 





Drscriprive LEAFLEeTs 
free from 


THE BRITISH ALUMINIUM ©O., Lep,, 
109, Queen Victoria St., Londen, B.O. 4. 


P. & W. MacLellan, Limited, 


CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESORIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, dc. 
Chief Offices : 129, Trongate, Guaseow. Od 8547 
Registered Offices : 1084, Cannon St., Londen, B.C, 


B. B. & S. Meme, tase 














67, rue de "(ratee). HAVRE oa pa 
Weldiess-s¢ Steel To bes eee coon Tube Co., Ltd., Destropere, Torped Bona, Yachts and Past Bote, DPand tamps, 
Shatting, igdrnile Work EAD OFFICE: 34; Robertson Street, Glasgow. anae my Cre) 1226 
, , oi Berne hota he See Advertisement page 99. = Hinata ~ ua VW Dineel of Oll Engines. i ba Ore unr. and Gwe.” 









































2 


ENGINEERING, 


[ Fes. 21, 1919. — 








[he coat teres Users’ 





Heriot Watt College, 
EDINBURGH. 


Principal—A. P, LAURIB, M.A., D.Se. 


SPECIAL FIRST, SECOND and THIRD YEAR 
INTENSIVE COURSKS for students demobil.sed 
from tbe Forces will a ge on 15th April next 
and continue — th J uly in he ao of :— 

MECHANICAL BNGINEERING. 
HL <OTRICAL ENGINKERING 
MINING ENGINEERING. 

These Courses will be suitable for Students 
desiring to refresh ee knowledye, or who 
to qualify for the Diploma of the College, and will 
count as equivalent to one year of the usual Three 
Years Course tor the st) sane either in the First, 
Second or pk Years 

Fee, 212 1 * Matriculation Fee, 5s. 
APPLIED CHEMISTRY. 

Similar Courses in Applied Chemistry can also be 
obtained. 

The attention of demobilised Students is directed 
to the arrangements made by the Government for 
payment of fees and maintenance of approved 
applicants. 

Seudents desiring to enrol must apply. stating 
full particulars as to their pre-war University or 
Technical College Training to the Interim 
Principal. 8 931 





a _ THE , 
University of Liverpool. |x 


SESSION 1918-19. 
LENT TBRM BEGINS 9ru JANUARY. 
FACULTY OF ENGINERRING. 


Deay— . 
Associate Professor J. WEMYSS ANDERSON, 
M.Bng., M.inst.C.B, 
Proressors aNp LECTURERS. 
BNGINEERING, 
aon Professor — W. H. Watkinson, 
‘+ ee M. Inst. C.E., M.1I. Mech. E., 


jakuos in Strength of Matérials—W. Mason, 


D.S8c., Assoc. M. Inst. C.K. 
RLEOTRICAL ENGINEERING. 
David Jardine Professor, D. W. MarcHant, 
D.8c., M.1.H.B. 
Lecturer in Municipal Klectrical Magincoring 
oe Professor A. Bromiey Hotmes, 


sues C.H., M.1.5.E. 
OIVIL eM ENGINBEI NG. 


Professor 8. W. Tease M.A.L., M.Inst.C.B, 
Lecturer in ant Hngineering— Associate 
Professor ASPINALL, M.Hng., 
M. Inst. C.B., M.1. Meo . B. 
Lecturer in Municipal Engineering—Associate 
Professor J. A. Bropix, M.Eng., M.Inst.0.E., 
M.I. Mech. B. 
Lecturer in Dock and Harbour Baginetine— 
Associate Professor A. G. Lyster, M. Eng., 
P, Inst. O.B. 
Professo- of Geology—P.G. H. Boswet, D.Sc. 
Lesteree = Dock and Harbour om 
T.R. ron, M.A., Assoc, M.Iust. C.E. 
NAVAL “AROMITBCTU ME, %~ Elder 
ee ee g. ox sony os . Eng,., 
MAKINM BNGINERING. Professors and Lee- 
ry Naval Architecture and Bn — 
wt ND DRAWING AND RE 
te Prefessor J. Baan rod 
-» M. int OB, M.I. Mech. B. 
fessor F. 8. Carey, M.A, 
: Jones Professor—L, R.W1LBER- 


im, M. 
OHEMISTRY. —Grant Professor—B. C. C, Baty, 
M.8e., F.R.S., F.1.C. 
The Special Matriculation Examination, or the 
Batrance Examination, must be passed, with the 
@xception of these who have been engaged in 
ical work, to secure admission to Courses of 
nstruction in the Faculty. 
The Prospectus of the ome § may be — 
en application to the undersign 81 
BDWARD CARBY, Registrar. 


bees C.E., I. Mech. E., B.Sc., 
at = neering gg oy oe a. P. 
By Assoc. M. Inst. O.H., F.S.1., 

M. Mh Sen 1, TS 'pREPARES CANDIDATES personally 
er by correspondence. Hundreds of successes. 
may commence at any time.—30, Victoria 

8t., Westminster, S.W. 7438 


[2¢. C.E., Inst. Mech. E., 


and all Bngineeri Sane. 
coaching by 


Baylies 
out of 293. 
Special! features Wer ton 
booklet, &o.—Address, 7434, Offices of ENGINEERING. 


M.LC.E. and A.M.I.M.E.}|: 


A. Tuttion. Also Postal Courses in Mechanical 


PRNNINGEONS, 304, pal ettpete- se 


254, Oxford Road, Manch 
rresp ondence Tuition 
pS int for B.Sc., Inst.C,B., Inst.Mech.E , 
and all Technical Examinations conducted _b: 
Honours (Engincet ng), University Graduate an 
fully Vanes Rngineer. pau foes.— Address, 
8 ffices of ENGINEERING 

















econstruction. — Firms Re- 
os G experienced and Race. emer 
MANAGSES FOREMBN N are requested to com- 
municate with ¢ the SECRBTARY of the Coveyrry 
FoReMEN's ASSoctaTION OF ENGINEFRING & ALLIED 
TRapes, Lrp., at No, 7, The Quadrant, gees 





embers of Institutions can 
DELIVERED J gage experienced “Publi 
Reader (Bngineer). sta 583, Olices of BNGINEERING, 





TENDEBS. 
BLAST FURNACE Py ci C1. TANKS - 
FOR SALE. 


os Ministr of 
FI ey has FOR DISPOSAL: 
as and Air BLAST FUOR- 

NACh 15 tt. 6 xy "an by 3 ft. 3 in. diameter, 
and at eet moet consisting of one Belt-driven 
itive Air Compressor, complete 

with 1 oe Loose Pulleys, Escape Valve 


Sie ky TASES: approximately 8 ft. by 
5 ft. 6 in. by 1 it. 6 In., average thickness in 





(2 


re) 
rz 


metal, j in 
= vo. 1 TANKS, my Ep 2 ft. by 2 ft. 
8 in., and about 1] in. thic “f xf 
STRAIGHTEN ING PRESS, Table about 
6 ft. by 4 ft. Tou . 6 in., average thickness in 
walls, 3 in, eight of table about 8 tons. 
Forms of Tender can be a from THB 
SECTION DIRECTOR, D.D 2B., Room 374, Hotel 
Met war Northumberland Avenue, London, 


8 840 | research laborat 


APPOINTMENTS OPEN. 
UNIVERSITY COLLEGE, NOTTINGHAM. 
LECTURER IN BLECTRICAL ENGINEERING. 





The Council of the Colle nM invite 


A Pplications for the Post of 
ENIOR LECTURER in Electrical Engi- 
commencing sa per annum. 

er yelonions and application forms may 
be obtained from the Re@istRaR, to whom applica- 
tions must be sent not later than 3rd March. 5S 568 


R° uired for Large Combined 


Shipbuilding and Engineerin ben on 

coast, England, SHIPYARD NAGER, 

Must be fully = ualified in practical Bw and 
conversant with handling of working arrangements 
—= ae tae and all Federation and As-ociation 
unity of future advancement for 

t.— Address, 8S 633, Offices of 


ater. 3 





sattette app! 
ENGINELRING. 


WELLINGTON SCHOOL, SOMERSET. 


Hagineering Master Required |! 
in May next, practical knowledge in 
electricity and magnetism aud workshop experience 
in metal work essential.—Apply cecmemme) 
Wellington School, Somerset. 





Firm of Manufacturers of|é 

White Anti-Friction Metal Ingots RE- 
QUIRES the SERVICES of an EXPERT to 
compile small booklet in the form of an advertise- 
ment, also to advise for a system of circularizin “ 
relation to same.—Address, § 82¥, Offices of 
GINFERING. 


BAST LONDON COLLEGE 
(University of London). 


Lecturer in Electrical|® 

ENGINEERING is REQUIRED at the 

above College. Workshop experience is essential 

and candidates should be able to deal specially with 

the subject of dynamo design. Initial salary £250 
per annum. 

Further particulars may be obtained from PRO- 
FESSOR J. T. MACGRBGOR-MORRIS, at the 
Cotome. Mile End Road, KB. 1 

my songe ions should be ae to the ee 1" 
not later than 28th February. 852 


LEICESTER CORPORATION WATER DEPART- 
RESIDENT ENGINEER. 
The Water Committee are prepared to receive 


AP plications for the Post of 


ESIDENT ENGINEER on the erection of 
Mechanical Filters and the construction of the 
Filter House, Caretaker’s Cottage, Settling Tanks, 
etc., at Hallgates. The salary paid will be at the 
rate of £400 per annum including War Bonus, and 
the man appointed will be required to commence 
his duties in April next. 

Applications porn age, experience, qualifica- 
tions and present salary, together with copies of not 
more than three recent testimonials, should be 
reawee by me not later than noon on March 10th, 

Canvassing Members of the Committee will 
disqualify egeteents. 

. T. EDWARDS, A.M.I.C.E., 


Water Ragineer. 
Water Works Office, 
— Green Street, 
Leicester. 





8 861 


Sige! Foundry Manager 

a to for a large wasps in South Mid- 
Must have exceptiona! all-round 

of ot nied hone steel castin: 

verters and Siemens-Martin. Output bonus paid. | sa’ 


—Address, statin ao ag full 
lars, 8 €26, Offlocs of Euointemine sings: 


W anted at Ques for a 
Colliery in the Midlands, ELECTRICIAN, 

used to alterna current, and mixed pressure 

turbine.—Address, 5 781, Offices of EnGrnEERING. 


Gales Engineer, Indoor, 25 to 


30 years, to assist with estimates, good 
correspondent, and posreoing — and commercial 
experience, Cranework. hester district.— 
Sa and other particulars to S 681, Offices of 
ENGINEERING. 


fectstn feveine; oom 








[estrument Maker or Fitter 
WANTED, used to model work, for technical 
, to Dr. 





.—Apply, Py _ ting, 
GEUFFREY MARTIN, Researc bora- 
tory, 109, Corporation Street, f Bas $ 794 


Wanted, First-class Foundry 


MANAGER, accustomed to heav onfine 
castings in loam, dry and green sand, a 

engine castings; only fully qualified cupenenned 
men, and those holding similar positions will be 
considered.—Address, stating age, exjerience and 
salary required, 8 800, Offices of ENGINEERING. 


est Africa. — Wanted, Com- 


PETENT ENGINBER with first - class 
Board of Trade certificate and supervision ex perience 
to take charge of fleet of river craft. Liberal salary 
to — my 4 man. Reply, stating age and 
experience, GRAHA CO., 14, Water 
Street, Liverpool. 8 815 


A pplications are Invited from 
First-class ENGINEER who has an all- 
round experience in Steel and Iron foundry practice 
and who mgr sey ene Sew neg sey with larour-eaving 
machinery and appliances, for the supervision 
the erection of a modern Plant, with a view to 
subsequently taking over the general management. 
The worka will be erected in South Wales.— 
Applicati ns, with testimonials, stating experience, 
e and salary required, to be sent to S 816, Uffices of 
‘GINEERING. 








orks Manager Required by 

gear manufacturers just about to extend 

their works. Must have works and D.O. experience, 

and be capable of yg men and organising for 

greater production. A knowledge of spur gearing 

desirable. Kxcellent prospects for young and ener- 

getic man.— Address, statin, , Salary and 
qualifications, § 828, Uffices of ENGINEERING. 


(jeneral Manager Wanted by 


an important Association of Manufacturers. 

Trade —a and secretarial experience essen- 
tial. a. £1000 per annum.—Write, BOX 11334, 
aod ot ri Wison & Co., Lrp., 154, —— 
877 


Working Foreman Required, 


London district. Must be first-class all- 
round mechanic, with experience in operating 
machine tools, fitting and erecting for small engt- 
neering works manufacturing modern ap ie 
light and heavy, steam machinery. State age, pas 
ex perience, references to —ee. when at iborty 
and wages.—Address, S 879, of ENGINEERING. 











anted,as Production 

ENGINEER, well-educated man. Must 
have first-class knowledge of Machine Shop practice 
in the production of Aero-Engines. Good organist r, 
and able to get maximum output from an up-to- 
date factory. Guod wages will be paid to suitabl 


(Costin and re Clerk 
General Rngineeri 


must weate to take 


cies givin, full detailt of emai 
required, 8 710, Offices of Emerreras 


Large Firm of Engineers 
in the Midlands, have an OPENIN 
YOUTH of education as Premium pu; i), the 
course to include beth works and drawing ofice.— 
Address, 435, Offices of Evenrernine. f 








anted, Engineer to Take 
FULL CHARGE of a large estabiis); 
manufacturing Hnamelware in Italy. Expe: 
and knowledge of French or Italian is essentia!. and 
oon bare we gas unders' of the use of 
cals, plant, &c., employed in this indust 

For further iculars, write to seam 
ROBINSON & Co., 

5, Gloucester Mansions, Cambridge Circus, W.c 


(jlerk of Works or Engine er 
WANTED, to superintend the erection of 
new extensions to large Engineering Works in the 
North of England. 

Applicants should proven gd have had experience 
in the laying out o' Engineering Works, 
and a knowledge.of the best practice in beating, 
lighting and ventilating. 

gy ee ae to close on completion of Contracts 
jarticulars and salary required, to S 614, 
Offices of ENGINEERING. 


nent 
lence 


S&S 








orks Manager Wanted by 


an engineering firm in Scotland with about 
1800 employees and manufacturing heavy and 
medium engmes, pumps and other specialities. 
Only those with successful management ex- 
perience in modern mechine shops and in foundry 
practice (includin ne. repetition work) need apply. 
State age, qualitications, and salary required to 
8 641, Offices of EN@INEERLNG. 


(Constructor, Hi ghl 


enced ane immaterial) 
nest TRAC for Lat eg me Machines, also 
Labour-saving Machine Tools. Well-paid, progressive 
position. South ot England.—Address, in cou. fidence, 
with full particulars as to experience, references, 
salary, 8 730, Offices of ENGINERRING. 


anted, Works Manager 

(fall chop hours) for engineering works 

in N.W. of England, —s ng 200 hands on very 
varied output, Steling iler work. State age and 
ualifications. Commencing salary £500.—Addrese, 


474, Offices of ENGINEERING. 

A*sis tant Engineer 

REQUIRED for service in the 

Public W orks Department, Straits Settle 

ments, to prepare quantities, specifications and 

estimates for, and to supervise the erection of public 

buildings, reads, bridges and other public works, 

Engagement for three years with possibe ex! ereion. 

Salary £360-£15-2480, with a duty allowance of £75 
perannum. Free passages. 

Caudieates, between the ages of 25 — 35, 
unmarried, who have passed the A.M.1.C.B. exam- 
ination, or ‘that held by the Institute of Municipal 
and County Engineers, and who have had at least 
three years’ practical experience («xclusive of 
pupilage) as an Kngineering Assistant, should apply 
at once by letter, giving full particulars to the 
CROWN AGENTS FUR THE COLUNIBES, 4, 
Millbank, London, 8.W. 1. 8804 


W anted an Experienced Die 


CASTER, as leading hand in the die 
casting de 
Write statin 
to BOX 1558, 





Experi- 


ED, also several 











rtment of progressive Midland firm.— 
age, experience and — required 
illings, 125, Strand, W.C. 2. ah 





applicant. —Address, 8 , Offices of ENGINE+ RING. 


“Y ong g Lady - Wanted Imme- 


diately to ~ CHARGE of small staff 
in Bngineer’s office. Must be first-class shorthand. 
typist, and good at ~ A preotaite of book- 
keeping an advantage. Geod Disciplinarian, — 
Apply 8 first = by letter, stating ‘age, 


experien: and uired, to the CO. - 
CIAL e WARING ENGINE CO., Lrp,, Chureh 
Read, Hanwell. 8940 


Epgineer, Working, Required 


tory near London. Knowledge of Gas 
Engines, Gas. Plants, Electricity and Hydraulics. 
Experience with Rubber Machinery an advantage. 
Full particulars and salary required.—Address,S 942, 
Offices of KNGINEERING. 








Section Engineers 
265 REQUIRED to carry out Construction 
‘of Sections of Railway, under the jurisdic- 


tion of the Federated Malay States Railway Con- 
struction ey yore and to keep all the accounts, 
records, , in connection with the work. Must 
be fally spaalitied Railway Engineers, capable of 
setting out and constructing all work in connection 
with arailway, Engagement on agreement fortwo 
years. Salary £400 per annum, with a duty allow- 
ance of £40 annum, and commuted field allow- 
ance of $50 = month. Free unfurnished camp 
quarters. ree passages. 

Candidates, who must be unmarried,and between 
25 and 45 years of should apply at once, by letter, 
— age, and atving full particulars of training 

experie to ths e CROWN AGENTS Poe 
THE OCULONIRBS, 4, Millbank, 8.W. 1. 


oe verseer Required by 
years ; 


Hong Kong Government. Three 
possible extension. Sa’ £200, 
"eso passage and unfurnished 





rising to £230. 
quarters, 
Candidates, age 25-30, experienced in modern 
road construction, all ag He wea alk asphaltic 
surfacing, tar paving, sett paving and general 
maintenance under a b gh engineer, capable of 
measuring up and preparing statements of work 
done, should apply in writing, stating age, whether 
married or si: , and Sia the CROWN 
AGENTS FOR THE LONIES, 4, sage bank, 





roduction EngineerRequired 

by | —_ ie firm about to undertake the 

fi tools. Must have sound 

works trai “A duction to fine limits, 

and knowledge ‘of beet treatment of steel. Good 

organising capacity essential.—Address, stating full 

Biiocs of as to qualifications, salary, &c., 5 938, 
of ENGINEERING. 


Rater ixer._Wanted, a ,aHighly- 


skilled Rate Fixer, eauheteuiea to fixing 
rates on Motor Car work. Must be able to demon- 
strate times, if required, on all classes of machining. 
First-class men only need apply. Good wages to 
right man. State age, experience and salary 
required. —Address, § 948, Offices of ENGINEERING. 


=) W orks Costing Specialist 

WANTED by an important association of 
manufacturers, to examine costing methods, to 
report and to advise, Retaining fee, plus costs for 
special work. —Write BOX 11339, c/o A. J. Winson 
AND Co., Lrp., 154, Clerkenwell Road, B.C. 1. 8 876 














E Dig aeiersea Salesman, 
ist or Chemical ae REQUIRED; 
and commission, 
Chestica! Plant, includ: ng Cont Tar 
Solvent Extraction and 
ons 


ing Plant. 
and full gm 


ell ne in general 
Disdilting aed 

; sa uired 
00, “Oflices of 


980 ENGINEERING. 








Required Immediately by 


7 cat manufacturers, WORKS MANA- 
GER. prtaien, aeties Boalt and full 

rticulars, K,, Ltp walles W — 
en head. 


niflow Engines.—A Firm of 
En, ong taki the manufacture 
Uniflow are EQU{RE the SKKVICES of an 
ENGINEKK with coteaae experience and fully 
conversant with recent home and continental Ea 
tice in the design and construction of same. 
capable of taking in hand the complete design and 
fin up all details, sizes, &c. Salary will be arranged 
to suit the right man.—Address, 5 908, Offices of 
GINEERING. 


essrs. Saml. Cutler & ‘Sons, 
Btd., have a VACANCY for an ASSISTA NT 
in the Estimating Department of their Wena 
Offices. Applicants should have good techni 
training in censtrectionnl steelwork and drawing 
office experience, including taking out quantities. 
Knowledge of Gaswork : nyo Bed Rigor 
ba i : —_ experience an 
5 x CUTLER & 

Serect BW -1. 


SONS, Lrp., 39, Victoria 
5 14 7 


. a 
ngineer - Salesman, 30- 34, 
ll-educated, energetic, WANTED now to 
train for managing English as’ Contivental Ma - 
nery business under er, Good ser n er 
neer, clever salesman, fluent nt Wreach escet = 
Spanish and Italian advantage. Tactful, able co - 
spondent and ust travel © ntine 
occasionally. Fa mes @ grinding, conveying, 
handling and cement works plant advant ageo _, 
Hard worker can make good position.— Addres . 
nationality, experience, testimonials, salary, W’ 
free, & &e., ‘949, » Offices of HB: ENGINEERING, 


rowett, t, Lindley ay & Co., Ltil. 
Patricroft, Monehastes, thank the applic nt 
vacant on their Staff, ane 
is NUW FILL KD. 
reply t 





for the tion the: 
have wo mate the “POSITION 
The applications are too numerous t 
each one individually. 
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THE INDUSTRIAL PROGRESS OF JAPAN 
AND ITS PROBABLE EFFECTS. 


Tue European reputation of Japan rests on her 
war-like achievements more than on anything 
else, for the war with China in 1894 undoubtedly 
created a new factor in Far Eastern politics, and 
the Russian War ten years later introduced a new 
great Power in a military sense; but it is very 
doubtful whether Japan’s possibilities as a great 
Power in an industrial sense are realised at all 
adequately. As an indication of what the coun- 
try is capable of it will be interesting to summarise 
here the marvellous progress made in Japan in 
all branches of engineering during the last half 
century. 

In connection with railways, the first line from 
Tokyo to Yokohama was started in 1869 and opened 





Year 
1906. 1916, 
Yen. Yen. 

Passenger fares, per mile ... 00155 0-0134 

Goods rates, per ton-mile ... 0-0199 0-0166 


(The yen is worth 2s. in normal times.) 


In other respects also, as for instance higher 
average load per goods wagon and average load 
per train the Government control has been beneficial 
as the following figures show :— 

Year 1906: Average load per goods wagon, 
7-1 tons. 

Year 1916: Average load per goods wagon, 
9-8 tons. 

Year 1906: Average load per train, 71 tons; 
number of cars, 20. 

Year 1916: Average load per train, 128 tons ; 
number of cars, 28. 


The above results are, of course, due in part 
to an enormously increased traffic which has been 


Year 





in 1872. This was followed in 1872 by the Osaka- 


coped with by betterments in the shape of heavier 


companies or municipalities owning electric tram- 
ways with a mileage of 1,322 miles. The majority 
of these companies are also engaged in electric 
lighting schemes. 

Altogether there are some 7,600 miles of railway 
for a population of some 55 millions and an area 
of 140,200 sq. miles, all of which have been created 
in less than fifty years. Japan has long since 
dispensed with foreign supervision of her railways, 
which are renowned for punctuality of service and 
cleanliness. She has also ceased to be dependent 
on foreign markets for railway supplies to a 
large extent, except perhaps in the matter of steel, 
and even here the Imperial Steel Works at Waka- 
matsu are able to supply the normal demands of 
the railways in the matter of rails and rolled 
sections. The Japanese railway-workshops are the 
most up-to-date in the Far East. It should be 





said here that railway construction in Japan is 





ae ~ 





a 


—* 
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Kébe line. These were Government lines built 
by English engineers with British material. These 
lines continued to progress, but in order to en- 
courage railway expansion, private railway enter- 
prise under Government guarantee was started 
in 1881, and by 1899 there were in addition to 
the Government lines 30 private lines. In 1906 
and 1907, probably as a result of better foreign 
credit, the Government decided on a policy of 
nationalisation, and bought up 17 private com- 
panies, increasing the mileage of Government 
lines from 1,518 miles to 4,371 miles. Since that 
date the mileage of Government-owned lines has 
increased by over 1,388 miles, so that it cannot 
be said that stagnation has set in, a process re- 
garded as infallibly following Government interfer- 
ence in industrial concerns in some other countries. 
On the contrary, the following statistics show that 
the cost of transport in Japan has fallen consider- 
ably since the nationalisation of the railways. Thus 
in the case of passenger and goods traffic, this has 
doubled itself in the first case and quadrupled i self 
in the second since 1906, when the nationalisation 
Scheme was instituted. Rates have fallen as 
follows :— 


rails and improved alignments, and, in many cases, 
additional tracks. In spite of these improvements 
there is still at times considerable traffic congestion 
and, it is said, a considerable car shortage. Out 
of this arises the present outcry against the 3 ft. 6 in. 
gauge, which is standard in Japan, and the demand 
for the English standard gauge, which is being 
seriously considered. 

There are, in addition to the Government lines, 
eight private railways, with a mileage of 272 miles, 
of the standard 3 ft. 6 in. gauge, and twelve light 
railway companies of 2 ft. 6 in. gauge, with a 
mileage of 1,465 miles. Railway construction is 
stimulated by grants in aid and guarantee by the 
Government of interest up to the limit of 5 per 
cent. on the construction cost. The standard 
of construction and equipment of the standard 
gauge lines in Japan is high, rail weights ranging 
from 60 Ib. to 75 lb. per yard, and maximum speeds 
32 miles an hour. No expense is spared in main- 
tenance, charges under this head amounting in 
1915 to 2341. per mile, which is heavier than any 
other railway in the Far East, but Japanese lines 
also carry a considerably heavier treffic than most. 
In addition to railways, there are in Japan 71 





hampered by great natural difficulties, the Govern- 
ment owned lines prior to nationalisation costing 
about 11,0001. per mile. 

The above considerable achievement only re- 
presents a part of the Japanese railway effort, 
for she owns and manages a further 2,400 miles 
in her dependencies and concessions in China. 
These dependencies are as follows: Korea, with 
@ population of over 13 millions of which 147,000 
are Japanese, the southern half of the island of 
Saghalin, called Karafuto by the Japanese, which 
was acquired as the result of the Russian War in 
1904, the Island of Formosa taken in the Chinese 
War of 1894, and the leased territory in Man- 
churia known as the Kwantung Peninsula, which 
was also taken over from Russia in 1904-5. 

The railway history of Korea began with an 
American concession granted in 1896, which was 
bought up by a Japanese company in the following 
year. Private railway companies continued bvild- 
ing slowly up to the outbreak of the Russian War, 
when there was a rush of very hurried railway 
construction under the military authorities. The 
lines built then were the standard gauge lines 





connecting the port of Antung on the Manchurian 
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border with Seoul the capital, and a 2 ft. 6 in. 
gauge line connecting the same port with Mukden 
the capital of Manchuria. This last was actually 
used in the war, but the first was not o until 
March, 1906, and not for general traffic until 1908. 
In 1906 the policy of nationalisation of railways 
was extended to Korea, and all the private lines 
bought up. After this the port of Antung was quickly 
connected up with the port of Fusan* which is 
only 11 hours by sea from Japan. In addition, 
most of the lines were re-constructed, the Antung- 
Mukden Railway re-built to standard gauge, and 
the connecting link, the great railway bridge over 
the Yalu River, between Manchuria and Korea, 
completed. Thus Japanese interests in Manchuria 
were linked up with Japan by a route giving the 
shortest possible sea journey. At present the 
mileage of Korean railways is 1,092 miles. The 
lines are built to first-class standards, the rails 
being from 60 lb. to 75 lb. in weight, and the limits 
of grade and curvature being 1 in 40 and a radius 
of 990 ft. respectively. The whole system, including 
the Antung-Mukden Railway, has recently been 
placed under the management of the South Man- 
churia Railway Company. 

With regard to Manchuria, railways here were 
initiated by the Russians, and the Japanese have 
done little else but carry out their plans, effecting 
at the same time: enormous improvements. The 
mileage of the railways is practically as taken over 
from ‘the Russians in 1904-5, namely 524 miles, 
but the lines have been re-built to standard gauge 
with 80-lb. rail, and limits of grade and curvature 
of 1 in 100 and 1,320 ft. radius. This huge and 
prosperous concern, the South Manchuria Rail- 
way Company, in which the Japanese Government 
has a controlling interest, would be better named 
a development company, for the railway absorbs 
only half its capital, the rest being invested in 
concerns ranging from hotel management to steel 
production. This railway has also taken over 
the management of the Chinese Government 
Kirin Changchun Railway, and has acquired the 
loan rights for all Government railway extensions 
in Manchuria. Manchuria is, of course, nominally 
Chinese territory and administered from Mukden, 
the Chinese capital, but within the railway zone 
Japanese power is as absolute as in Korea and 
likely to remain so, for the so-called lease of this 
territory, a lease which is no lease, for no money 
ever changes hands, was extended in 1915 for a 
further eighty years. 

In China proper Japan now manages the once 
German Tsing-tau-Tsinanfu Railway in the province 
of Shantung, and has taken over and is pushing 
the German schemes of railway development in 
that province. This railway is about 280 miles 
long. Japan also controls, in fact it may be said 
to own, owing to its financial difficulties, the Kui- 
kiang Nanchang Railway 80 miles long. This 
railway is situated in the Yangtse Valley, the British 
sphere of influence, and may be an important 
link in China’s trunk line system. Japan has lent 
240.0001. on this line with the right to take over 
the management if interest is not forthcoming, 
and there is every possibility of this occurring, 
as this is a private railway without Government 
backing. 

Japanese interest in railway loans in China is 
as follows :— 























Date! ii! Issue In- 
of Railway. ‘tion. | Price. Amount. terest 
Loan. } 
Muteden | | 2,000 | "5" 
909 | Part of Peking-Mukden, 18 | 93:0 | r 
, Railway cont of Liao | | 
River } 
1909 | Kirin-Cha: un | 28 | 98-0 215,000 5 
1910 | Peking-Hankow Rail-| 10 | 97-50 220,000 7 
wa 
1911 ta - 25 95-0 1,000,000 5 
1917 | Kmkiang - Nanchang); — oe 230,000 | — 
Railwa | 
1918 Shihpingkal Railway .. 1 — | 260,000| 7 
The above is a branch of the South Manchuria 
Railway, 55 miles long. 
918 | Kuikiang Nanchang ..)| — — 10,000 | — 
ios Kirin-Huaning Railway | 40 | _ 2,000.000 5 





The Ki in-Huaning Railway is a scheme for the extension of 
the present yg my Railway to the Korean border to 
link up with the Japancse system. 


* See map on page 229. 





Thus, so far as is known, Japan is interested 
to the extent of nearly 4,000,000/. in China’s rail- 
ways, but there may be other loans on railway 
security, such as the much-rumoured loan, for 
which the surplus funds of the Peking-Mukden 


Railway are said to have been mortgaged. This 
is, of course, the premier British-managed line 


in China, on which British money to the extent of 
2,300,0007. is invested. In addition, Japan is 
probably largely interested in what little railway 
work has been done in the province of Fukien. 
Lastly, Japan owns in the island of Formosa some 
200 miles of 3 ft. 6 in. gauge lines which connect 
the north and south of the island. 

It is thus seen that Japan has a railway system 
of about 10,000 miles, which is soundly constructed, 
and very efficiently managed entirely without 
foreign supervision. The creation of this is no 
inconsiderable achievement when it is considered 
that fifty years ago, railways, the electric telegraph, 
and all western devices were looked upon as magical, 
and regarded distrustfully. 

The progress of shipping in Japan has been 
just as remarkable, even when it is considered that 
Japan is, like England, dependent for much of 
her food supply and to a far greater extent for vital 
raw materials, on over-sea sources, The Govern- 
ment has, of course, made every effort to encourage 
the development of the mercantile marine by means 
of subsidies, which prior to 1909, were granted to 
all trading companies, whose shareholders were 
entirely Japanese, engaged in traffic between 
Japan and foreign ports, or between foreign ports. 
In 1909, by the Ocean Service Subvention Law, 
Japanese companies whose shareholders were all 
Japanese received subsidies according to mileage, 
tonnage, speed, and age in respect of steel steam- 
ships of a gross tonnage of not less than 3,000 tons, 
having speed of not less than 12 knots, and an age 
not exceeding twelve years. The following figures 
indicate the very rapid advance of the mercantile 
marine: In 1894 the steamship tonnage was about 
160,000 tons, and this had increased in 1903 
to 657,000 tons, while there were in addition 322,000 
tons of sailing vessels making 979,000 tons in all. 
The Russo-Japanese War a year later acted as 
an added stimulus, and 27,000 tons of shipping 
was built in Japan and 117,000 tons purchased, 
making-a total of 790,000 tons, allowing for sea 
and war losses of 71,000 tons. At the end of 1914 
the registered gross tonnage of steamers had in- 
creased to 1,577,244 tons and that of sailing vessels 
to 513,244 tons, making a total of 2,090,269 tons. 
Thus in twenty years the tonnage of Japanese 
steamships has increased ten times, while since 
the war shipyards in Japan have been turning 
out ships for domestic and foreign use at about 
twice the normal capacity, which is about 200,000 
tons annually. 

Shipbuilding was also encouraged by bounties, 
which in 1896 were granted for the construction 
of vessels of iron and steel of over 700 tons with 
the above proviso as to Japanese shareholders. 
Prior to this date it was customary to order all 
vessels of over 1,000 tons from abroad. In -1909 
vessels in order to earn bounty had to be of not 
less than 1,000 gross tons, As far as output is 
concerned the bounty system has undoubtedly 
answered, for in 1914 428,832 tons of shipping 
was built in Japan, the product of 244 private 
shipyards. There were in addition 63 dry-docks 
in Japan, while Japanese salvage companies do 
most of the wreck work in the East. With regard to 
personnel, in the early days as in the railways 
foreigners were very largely employed both as 
officers in the ships and ashore in the yards, but 
these have been now almost entirely dispensed 
with. The number of shipping companies in 
possession of above 10,000 tcns deadweight of 
cargo steamers, is 42, of which the two princiral 
ones are the Nippon Yusen Keisha, owning 5( 
vessels of 337,755 tons deadweight, and the Osak: 
Shoshen Kaisha with 42 vessels of 179,477 tons. 
Since the war Japanese shipping has been exceed- 
ingly prosperous as instanced by the 50 per cent. 
“ividend paid by the Nippon Yusen Kaisha in 1918. 
The utmost advantage has been taken of the worl: 





shortage of tonnage, the Japanese continually 
starting new lines on routes previouly monopolized 





by British or other bottoms. Thus Japanese ships 
are now running to India, to Europe via the Panama 
Canal as well as via the Cape and Mediterranean, 
to the Dutch East Indies and to Australia, whereas 
before the war their shipping activity was, with 
the exception of two lines to Europe and America, 
practically confined to their own seas. In addition 
to the above they were able to supply to the Allies 
for transport of troops from the United States 
100,000 tons of shipping in 1917, and this aid was 
to be increased by a further 150,000 tons in each 
of the years 1918 and 1919. Payment for this 
shipping is being made in steel supplied from 
America. 


With regard to harbour accommodation, Japan 
possesses 37 open ports, but the bulk of the trade 
is carried on through the ports of Yokohama and 
Kobe. The harbour of Yokohama, on which 
over 1,000,0001. has been spent, is equipped with 
every modern device for handling cargo, has ample 
storage and pier accommodation, and provides 
a safe anchorage of 1,230 acres, most of which gives 
a depth of 33 ft. below lowest spring tide. Dredg- 
ing work is being continually carried on to increase 
the depth to 35 ft. Kobe harbour is now being 
improved to meet all modern requirements, the 
estimated cost of the work being about 1,600,0001. 
to be completed in 1919. This concludes the 
survey of shipping conditions in Japan, and is 
sufficient to show that while Japan is as yet, in no 
sense, in a dominant position, the very utmost 
is. being made of the great opportunity afforded 
by the war. 

Turning to the condition of the mining industry 
in Japan, this is, perhaps, of vital interest to the 
Western nations concerned in Far Eastern de- 
velopment, for the continued rapid progress of 
Japan will undoubtedly place the industrial develop- 
ment of China, at any rate, in Japanese hands. 
This will not only retard the development of that 
country, but will, unless the conditions are modified, 
inevitably end in the extincticn of our trade in 
what should be one of our greatest markets. 

The reason for this lies in the fact that Japan 
is very poorly supplied with the raw materials 
for the production of iron, the bulk of her coal 
being of non-coking variety and the iron-ore de- 
posits almost negligible. Thus the total output 
of pig-iron in Japan in 1917 was 300,000 tons, 
about half of which was produced and exported 
to Japan by the Japanese controlled Henyehping 
Steel-works at Hankcw in China. Japanese de- 
mands for iron now exceed 1,300,000 tons arnually, 
and are expected to be 2,000,000 tons in 1921. At 
present she could produce frcm all sources, including 
Korea, Manchuria and China, a maximum of 
500,000 tons. The remainder is imported from 
the United States, England, India and Australia. 
With regard to coal, though Japan produces some 
23,000,000 tons a year, the amount of coking quality 
is, as already stated. extiemely limited, and the best 
of the Japanese-owned coking coal is not mined in 
the country, but at Fushun in Manchuria. Even 
this coal, which is suitable for gas-making, has 
a percentage of fixed carbon of on’y 50-7 per cent. 
against 69-36 per cent. given by the Kaiping coal 
of the Kailan Mining Administration which is the 
biggest colliery concern in China and which does 
a large business with Japan in coal for coking 
purposes, 

In this way Japan is dependent for fuel and ore 
for the production of the most vital material, 
to the largest extent cn the United States or other 
naticns at least as powerful as herself. Her great 
anxiety to secure independent sources of supply 
is, therefore, not to be wondered at, and the war, 
combined with the mismanagement, extravagance 
and feebleness of the present Government of China 
have provided an excellent opportunity for securing 
this end. This opportunity has been put to such 
excellent use that by variovs means, some of 
them perhaps qvestionable, Japanese mining com- 
panies are now in peseession of titles 10 170.0€0,000 
‘ons of iron-ore, whereas the Ckinese Government 
i‘self has titles to cnly 100.000,(C0 tcns. These 
amounts comprise all the present known workable 
and accessible supplics of ircn-ore in China. Japan 
has no competitor, and hes been allowed ‘o mono- 
polise interests which lie in spheres of interest 
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not her own. The following list of loans for which 
the industrial assets of China have been bartered 
go to show that the latter country is rapidly drifting 
into the condition of a vassal state. It will be 
observed that all these loans have been contracted 
since the war broke out :— 





Dura- 
In- 
te.| Amount. rest Security. tion. | Price. 
a te 4 Years. 





£ p.c. 
1915 500,000 | 6 | Mining concessions in 3 94 
Hunan and Anhui 
1916 200,000 | — | Hankow paper mill | — a 
1916 100,000 | — | Hankow Hydraulic| — —- 

Electric Company 
1917 300,000 | — | Canton cement works ..| — “= 
1917 150,000 | — | Shantung mining con-| — _- 





cessions 
1917 8,000 | — | Heng Chow, Hunan Pro- | — -- 
vince, Electric Light 
jeettle Ti 
1917 15,000 | — | Electric Light Company; — a 
in Hunan 
1918 200,000 | 8 | Printing Bureau Pe 3 98 
1918 | 100,000 | — — of Kailan Mining| — os 


A n n 
1918 | 200,000 | 7 |Ironminesin Anhuiand| 5 94 
antimony mines in 











| Hunan 
1918 | 300,000 | — | Wireless telegraph --| — _— 
1918 | 2,000,000 | 7 | Government telegraphs..| — | 98} 
1918 | 300,000 6} | Penchihu Colliery, ~~ — 95 
churia } 
1918 300,000 | —/Iron mine in Kiangsi| — — 


Province | 
7 | Gold mines and Govern-| — _ 
ment forests in Korea 

In addition to the above, Japan has invested 
in the development of the Hanyehping Steel-works, 
iron-mines and collieries 3,200,000/. between the 
years 1903 and 1913. This was originally the 
property of the Chinese Government, but is now 
controlled by Japan, with the result that the benefit 
to China is practically nil, most of the product 
being exported to Japan in addition to large exports 
of coal, amounting to as much as 270,000 tons in 
1915. This is the best coking coal in China, having 
88 per cent. fixed carbon. Such great importance 
is attached to this concern that Japan forced China 
in January, 1915, to agree not to confiscate it or 
to convert it into a State enterprise or to borrow 
and use foreign capital other than Japanese. 

The above list of loans does not include those 
rumoured, such as one for 800,000/. secured on 
copper mines in Yunnan province generally re- 
cognised as the French sphere in China, nor another 
for an unknown amount, said to be 1,500,0001., 
secured by the iron deposits at Fenghuangshan 
near Nanking generally recognised as being within 
the British sphere. 

Of course it may be argued that the Japanese 
output of iron is extremely small compared with 
that of America and Germany which amounted 
to 55,000,000 tons and 38,000,000 tons in 1914, 
but with Japan feverishly grabbing all the iron 
deposits of China, Western nations and America 
will in time be shut out of the Chinese market 
and its great possibilities, for Japan with her much 
cheaper labour will be able to undersell and get 
rid of any surplus, and after the war every market 
will be a matter of importance. The possibility 
of the establishment of a British steel industry 
in the colony of Hongkong, eventually the only way 
in which we shall be able to compete in the Chinese 
market, should always be kept in view, and on this 
account no concessions to any Power allowed in 
the Province of Kuantung, which is said to have 
great possibilities both in coal and iron. 

As an indication of the rise «f the Japanese steel 
industry, it may be stated that the demand for 
pig-iron increased from 59,996 tons in 1903 to 
224,309 tons in 1913, and to 365,000 tons last 
year. The biggest steel producer is, as in most 
Japanese industries, the Government, which owns 
the Government Iron Foundry at Edamitsui, 
which is capable of producing 350,000 tons of steel 
annually and has extensions planned to increase 
the output to 650.000 tons. The Government 
also operates the Kaimishi Mining Company, 
with a pig-iron output of 155,000 tons. There 
are also three other steel and iron companies in 
Japan with a total maximum output of about 
97,000 tons. Several works in Japan are now pro- 
ducing steel castings, tubes and special steels, 
large use being made of electric furnaces. 

_ With regard to the production of steel and iron 
in Japanese dependencies, in Korea there is one 


1918 | 3,000,000 











coal and iron fiela which is being openea up by the 
Japanese near Seoul the capital, but as the ore 
deposits will only last ten years and the coal is 
non-coking, this will only afford temporary relief, and 
that only at, the rate of 100,000 tons of pig-iron 
per year. Japan’s hopes are now centred in Man- 
churia, where the South Manchuria Railway Com- 
pany, which is to all intents and purposes the 
Government, is making great efforts to develop a 
steel industry. At Pen Chihu, on the Mukden- 
Antung Railway, there is a good supply of coking 
coal, and said to be an unlimited supply of 30 per 
cent. to 40 per cent. ore, with a limited amount 
of 70 per cent. ore, while limestone is handy. This 
field has been opened up by a Sino-Japanese Com- 
pany, and now has two blast furnaces in operation 
with an output of 260 tons daily. Great efforts 
are also being made to develop the iron deposit 
at Anshanchan, about 59 miles from the port of 
Yingkow, and this has now an annual output of 
about 150,000 tons, all of which, as in the case of 
the Penchihu concern, goes to Japan. Coal for 
coking purposes for the Anshan works above comes 
from the Fushun mine, the property of the South 
Manchuria Railway. This colliery is equipped 
with every modern device, largely with English 
mining machinery, and from a daily output of 360 
tons when taken over from Russia has become 
the second largest colliery concern in the Far East, 
with an output of 8,500 tons daily. It is equipped 
with a coke oven and by-product plant, and is also 
engaged in the manufacture of sulphuric acid and 
sulphate of ammonia, and the refinement of zinc. 

Turning to China, with the exception of the 
Hanyehping concern at Hankow, Japanese schemes 
so far have not progressed beyond the agreement 
stage, a considerable step, but, if the experience 
of other non-Japanese mining concessions is any- 
thing to go by, only the beginning of considerable 
trouble. The present output of pig-iron at Hankow 
is 300 tons per day, and the amount of 63 per cent. 
ore mined per day is 1,800 tons, of which more than 
half goes to Japan, in addition to 200 tons of the 
daily output of pig-iron. The iron ore exported 
to Japan is credited to the Japanese loan and paid 
for in this way. Under the Japanese re-organisation 
scheme it is expected that the production of pig- 
iron will increase to 400,000 tons annually and the 
production of ore to 1,500,000 tons. 

Apart from coal and iron, Japan is better endowed 
with the minerals necessary for war, and this has 
stimulated enormously the production of copper, 
zinc, lead and antimony, but even here, with the 
exception of copper, large imports of ore have been 
made, though Japan is perhaps capable of producing 
her own normal requirements. The money value 
of metals produced in Japan in 1915-6 was approxi- 
mately as follows :— 


£ 
Gold ... éde Soe 2,100,000 
Silver ote ras ede Tas 700,000 
Copper ost 10,000,000 
Zinc ... ys dat eu os 700,000 
Antimony joe eee eee 900,000 
Tron ... oes 5,500,000 


With regard to copper, the output increased 
20 per cent, in 1916, while the price increased 
55 per cent. The cost of production in Japan is 
about 45/. per ton, while the price is over 1001. 
perton. Japan is now doing a considerable business 
in copper for electrical purposes. Copper is the 
only metal in which Japan is rich. 

Japan in 1915 produced 70,000 tons of zinc, 
ranking next to the United States in production. 
Her output in 1916 was 86,000 tons, and is expected 
to be shortly 120,000 tins of which only half is 
produced from Japanese ores the balance being 
imported from Australia and a little from China. 
Japan is now producing electrically pure zinc, 
and is making large use of electricity for its pro- 
duction. 

A high degree of efficiency has also been developed 
in the refinement of antimony—but here again Japan 
is absolutely dependent on foreign supplies, chiefly 
China, for the supply of ore. 

The iron situation has been dealt with, but it 
should be said that in 1915 excess iron to the value 
of 700.0001. was exported, whereas in norma] times 


of iead, of which Japan has some native supply. 
The pre-war production was about 20,000 tons 
annually. In 1916 the amount of lead-ore imported 
was about 40,000 ton, home sources of supply 
excluded. 

In the mining industry generally the utmost 
use is being made of electrical methods for smelting 
and refining, and great attention paid to the de- 
velopment of the water-power of the country. 
Generally every effort is made to get that which 
is most up-to-date, even if of foreign origin. The 
same feverish activity pervades other industries in 
Japan, but is perhaps most marked in electrical and 
chemical industries, which the shipping shortage 
has stimulated. 

Thus in the manufacture of electrical machinery, 
Japan’s pre-war share of the Far Eastern trade 
was practically negligible, German, British and 
American firms monopolising the whole. But 
since the war Japan has found an extensive market 
for electric lamps, cables, and minor fittings, 
| switches, wires, &c. In addition, Japan has lately 
|turned her attention to the manufacture of elec- 
| trical machinery of all sorts, from dynamos and 
|motors to telephones, and as the list of loans to 
|China for which electrical enterprises are security 
shows, intends to keep the market o after the 
war, Among the more important of these loans 
may be mentioned the Telegraph Loan for 2,000,000/. 
by which Japan acquired the right to finance and 
build with Japanese material and technical advice 
various undefined extensions. It is further specified 
| that Japanese financiers are to have the first option 
on any future telegraph loan. Thus with the 
Wireless Telegraph Loan for 300,000/., the whole 
of China’s telegraphic communications will be in 
Japanese hands. The telegraph loan was a most 
immoral proceeding, as there was no intention of 
extending the telegraphs, the loan being merely 
used to finance the war between North and South 
China. 

Japan’s export trade to China in electrical sup- 
plies has increased from about 56,0001. in 1912 to 
156,000/. in 1915, and in te same year other 
countries were supplied to the extent of a further 
50,0001., and these figures are on the increase. 
For the same two years, 1912 and 1915, imports 
of electrical goods fell from 1,674,000/. to 518,000. 
'In 1916 electrical supplies to the value of 3,606,000/. 
were manufactu As an indication of the 
development of electricity, it may be mentioned 
that there are now 1,321 miles of electric tramway 
in Japan, fifty electro-chemical works whose out- 
put is valued at 5,6009000/. annually, and 687 power 
companies. The telephones and telegraphs, in- 
cluding wireless, are Government property, and 
there are 6,000 telegraph stations, and about 4,2(0 
telephone exchanges. When it is considered that 
the history of applied electricity in the country 
began in 1871 with the introduction of the tele- 
graph, that electric lighting was first introduced 
in 1886, and the first telephones in 1891, some idea 
is given of the progress made. 

The war history of the chemical industries is 
similar to those previously reviewed. Thus in 
1913 the excess of chemical imports over exports 
amounted to 7,900,000/., and this fell in 1916 to 
600,000/., due to a vastly increased domestic output. 
The chemical products whose manufacture has been 
specially stimulated are cement, plate-glass, elec- 
trolytic caustic soda, potassium chlorate, oil and 
fat industries, dyestuffs, paper, sugar refining, and 
beer brewing. Of these industries those specially 
affecting British markets are cement, oils and fats, 
and sugar refining. 

With regard to cement manufacture, the manu- 
facturers in 1915 numbered 20 with an output 
valued at 1,206,0001. The development of the 
export trade is sufficiently indicated when it is 
considered that exports in 1913 amounted to 
65,0001., while in 1916 they had increased to 271.0001. 
This trade, of course, competes with the British 
Green Island Cement Company of Hongkong. 

Further in oil and fat industries Japan is now 
producing the cheaper paints, has a large soap 
industry competing with Lever Brothers Japanese 











Japan’s needs of this from abroad were valued at factory, is now producing glycerine and has developed 


5,000,0007. 
The war has also greatly increased the production 


a trade in lubricating oils. Japan also now exports 
a considerable quantity of kerosine oi] to China, 
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thus competing with the British Asiatic Petroleum 
Company. 

The encouragement of the sugar-refining industry 
has been the Government’s special care, and Japan 
is now not only exporting to China, but has started 
in Manchuria, under the auspices of the South 
Manchuria Railway Company, the manufacture 
of beet sugar, coupled with a refining business. 
So far beet sugar is not very popular, but is being 
mixed with cane for retail ses, and e 
effort made to encourage the growth of beet. This 
industry, of course, competed with the British- 
owned Hongkong sugar industry. In China the 
sale of Japanese sugar is pushed by the most un- 
scrupulous methods, 

Lastly, Japan has lately appeared as a com- 
petitor in the rubber market in China, competing 
with the British manufacturer in the Federated 
Malay States and with the Dunlop Rubber Com- 
pany, who own a factory in Japan. 

With regard to the manufacture of machine 
tools and machinery, nothing was done in the 
export trade before the war, and there was a large 
import business. The war has had the effect of 
creating both industries, and Ja’ machine 
tool firms are now even manufacturing for British 
machine tool firms. 

From the above summary of the industrial position 
it is easy to see that Japan must be reckoned with 
in future in Far Eastern markets, and that the 
export trade with Japan except in steel and iron 

be practically negligible after the war, for she 
has become self-supporting and more in most of 
her industrial needs. The ity of the country 
is obvious when it is co that foreign trade, 
which amounted to 32,000,000/. in the first quarter 
of 1917, had increased to over 99,000,000. in the 
same period of 1918, also that the capital invested 
in Japanese industries increased from 28,000,000. 
to over 58,000,000/. in a single year. 

That Ja would eventually reach a state of 
industrial independence was without doubt to be 
expected, but her industrial domination of China 
was not, and yet it is possible, for the Japanese 
Government is doing everything it can to secure 
it. Thus Finance Minister Shoda in May, 1918, 
in an address to a general meeting to the bankers 
of Western Japan, emphasised the need for inde- 
pendent sources of supply for necessaries and ex- 
pressed dissatisfaction at the amount of Japanese 
money invested in China although this amounted 
to 9,800,000/. in the year 1917 alone, not quite as 
much as Japan’s total investment in the country 
previous to the war. He also said that for the 
encouragement of investment abroad, the Govern- 
ment had decided to guarantee principal and interest 
to the amount of 10,000,000/. in the Industrial 
Bank of Japan. This is sufficient indication cf 
the Government attitude, and the further increase 
of Japanese power in China is to be feared for the 
following reasons, which give very little hope of 
the maintenance of the Open-Door policy under 
a dominant Japan. 

Thus in the leased territory in Manchuria and 
in her colonies Japan has always stifled all competi- 
tion either by high preference rates or by methods 
more questionable, as in Manchuria, where Chinese 
banks are compelled to cash a full face value note 
depreciated to the amount of 40 per cent. or over, 
if presented by Japanese nationals. 

Methods like these, coupled with the notorious 
partiality of Japanese law courts, whether con- 
sular or otherwise, effectually discourage competition 
even without the fear that any competing business 
would not be killed immediately by transport 
difficulties on Ja controlled railways. 

Further no tion has been enforced by the 
Government in the matter of emigrants, with the 
consequence that the namv of Japan is continually 
being discredited in China by undesirables who 
seem to form the bulk of Japanese emigrants, 
judging from the disreputable trades engaged in 
and the low standard of their trade morality. 

In addition, the Government itself has at least 
laid itself open to the suspicion of fostering the 
continuance of the disastrous and wasteful war 
between North and South China, which has been 
going on since 1916, for she has lent money whole- 
sale to North China, well knowing that there was 


at least considerable doubt about the loans ever 
being used for their ostensible purposes. Among 
the most notorious of these loans was the Arms 
loan of 1917 for 4,000,0001., said to be for the 
equipment of the Chinese expeditionary force for 
the European war, but without doubt in part used 
for the purchase of war material for the war against 
the South. Among other exceedingly questionable 
loans may be enumerated the Telegraph Loan, 
previously mentioned, the proceeds of which were 
undoubtedly used for the war, a loan of 300,000/. 
to the rebel southern government in February, 
1917, secured on the Canton cement works, a further 
loan of 200,000/. to the rebel southern governor of 
Hunan secured on iron mines in Anhui and antimony 
mines in Hunan, and lastly a loan known as the 
Military Loan of unknown amount, said to be 
4,000,000/., the terms of which are secret, but are 
supposed to provide for the military re-organisa- 
tion of China under Japanese supervision. 

Summarising the above we find the British manu- 
facturer confronted with the almost total loss of 
the Japanese market, worth over 12,000,000/. in 
1912 and then on the increase, and also with a very 
clever competitor in what promises to be one of 
the world’s greatest markets. Further this com- 
petitor has the great advantage of ximity, 
strong Government backing both moral and financial, 
very low wages and a standard of living infinitely 
below ours, and last but not least a laxity 
of trade morals, coupled with great tenacity of 
purpose. It should also be remembered that 
since the War Japan has entered the market 
against us in almost every branch of Western 
industry, that their goods are at any rate extremely 
attractive, and have, in some cases, particularly 
as regards electrical goods and cement, proved very 
satisfactory, though in the great majority of cases 
they are inferior in quality, a defect largely 
counterbalanced by their chea , which appeals 
irresistibly to the half-trained mind. 

Japanese industrial strength lies in organising 
and imitative ability, her adequate finance of 
industry which insists on getting the best and most 
apr Banas even if of foreign origin, and her supply 
of cheap labour, even in the case of the skilled 
artisan class. 

Japan’s weakness lies in her lack, amongst 
some classes, of that high standard of trade mor- 
ality which is-so necessary to establish credit and 
reputation, her mineral poverty, her dependence 
on outside sources for much of her food supply 
and all her wool supply, and the popular dislike 
of immigration, for out of 55,000,000 people, only 
500,000 are resident abroad, while very many of 
these are undesirables. 





THE ELECTRON-FURNACE SPECTRUM 
* OF IRON. 

Spectroscopy has placed wonderful means of 
research at our disposal. As first presented to the 
student, those means look very simple. With 
further study, however, the interpretation of spectra 
becomes increasingly difficult. We observe that 
the character of a spectrum changes with the mode 
of excitation and with the experimental conditions. 
Even the simplest element known, hydrogen, gives 
two entirely different spectra, one relatively simple, 
the other complex, but both more complicated than 
appears at first sight compatible with the assumption 
of a hydrogen atom consisting of a single nucleus 
and a single electron. With changes in the chemical 
conditions in electric potential and capacity, in 
temperature and gas pressure, with the presence of 
certain other elements and other factors, some lines 
become weakened or obscured, others enhanced. 
Under certain conditions the multilinear spectra of 
mercury and some other metals are reduced to 
one-line spectra. We are aware of these peculiarities 
but we do not always bear them in mind. We assign 
the same temperatures to flames and arcs giving 
the same spectra as if we assumed the energy of 
radiation to be ultimately thermal in nature. On the 
other hand, the vacuum-bulb are discussed 
as if the potential applied constituted all the energy 
available, though the kathode is especially heated 
by battery current. We are hardly in a position 





to say which fractions of the various forms of energy 





—chemical thermal, electric—are consumed in 
excitating the radiations and to what extent they 
are concerned in the production of particular 
radiations. From this point of view the recent 
researches of Dr. G. A. Hemsalech,* conducted at 
Manchester, deserve attention. Experimenting with 
tubular electric furnaces Hemsalech finds that the 
bright lines of the iron spectrum are of electrical, 
not thermal origin, and he draws somewhat novel 
conclusions as to the excitation of 

The researches were instigated by the investigation 
of the iron made by A. S. King at the 
Mt. Wilson Observatory in 1913. Comparing 
electric-furnace and arc spectra, King found that the 
changes in the relation intensities of the iron lines 
might in general be accounted for by a difference 
equivalent to large temperature differences. But 
the red lines seemed to require higher temperatures 
for their production than the blue lines, and the 
distribution of the lines through the visible spectrum 
bore little resemblance to the intensity gradation 
observed for the spectrum of an incandescent solid. 
The effective temperatures to which he assigned 
certain lines in flame did not agree, more- 
over, with the temperatures which Hemsalech, 
collaborating with C. de Watteville and, later, with 
E. Bauer, had attributed to flames of coal-gas, 
oxy-hydrogen and oxy-acetylene. Hemsalech, there- 
fore, started experiments with a carbon tube electric 
furnace. The metal or compound to be examined 
was either evaporated in the furnace, or the vapours 
were introduced into it by a special device; an arc 
was produced between iron electrodes in air or 
oxygen, and the oxide vapour was conducted into 
the furnace tube. The observations were made at 
atmospheric pressure, temperatures being deter- 
mined with a Wanner pyrometer. 

Unless cleared by a slow current of air or hydrogen 
the furnace was at first full of fumes. At about 
2,400 deg. C. the furnace glowed in a purple light. As 
the temperature rose the whole interior became filled 
with a white glow and the carbon bands in the green 
and blue made their appearance. At 2,500 deg., 
near the boiling-point of iron, the furnace appearance 
underwent a further characteristic change. So far 
the appearance had been the same whether iron 
was present or not. Now, however, the glow 
assumed, in the presence of iron, a brilliant greenish- 
white hue and brilliant bright iron lines could be 
distinguished in the intense continuous spectrum. 
Hemsalech attributes.the appearance of the carbon 
bands and of the iron lines to the ionisation of 
vapours. 

That carbon gives off particles at high tempera- 
tures was proved by Harker and Kaye ; such carbon 
particles would be shot off en masse above 2,500 deg., 
and would help to carry the current. Repeating 
the experiment of Harker and Kaye by inserting 
an axial rod of carbon as kathode into the furnace 
tube as anode, Hemsalech observed at 2,700 deg. 
thermoionic currents across the tube-gap of 36 
amperes; when he further introduced iron into the 
furnace, the currents rose to 4-4 amperes and the 
iron lines burst out. When introducing (or 
generating) vapours of zinc, copper, silver, cobalt, 
nickel, in the furnace, however, he obtained merely 
the furnace spectrum and, in addition, nitrogen lines, 
but no metallic lines at all (except some absorption 
bands of copper). He concludes that the vapours 
of these metals are less ionised than the iron vapours ; 
but he does not speak of thermoionic measurements 
made with the vapours of zinc, &c., which would have 
been valuable. When he cut off the furnace current, 
the lines persisted for some time—though not 80 
long as in the larger furnace of King—certain groups 
of lines disappearing before others; the spectrum 
then observed did not correspond to the temperature 
of the cooling vapour. Further to test the assumed 
ionisation of the vapours he devised experiments in 
which the current would simply be the heating agent, 
other electric action being eliminated. He built up 
of three small plates of graphite a smal] box, open at 
the sides, and ths box ona slab of graphite 
which he heated by continuous currents. Pieces of 
metal were boiled in the box, in which there should 
be no electric polarity. The inner space then 
showed the continuous spectrum of the hot graphite 








* Philosophical Magazine, September and October, 1918, 
pages 209 to 230, and 281 to 296. 
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together with the lines of sodium and calcium 
(impurities of the graphite), but no lines of iron or of 
copper. 

To account for these observations Hemsalech 
makes some suggestions both as to the mode of 
spectrum excitation and the stability of the molecule. 
When a compound like iron oxide is decomposed 
by heat, he argues, it is not really split into free 
atoms of iron and of oxygen; these atoms remain 
associated by a certain chemical affinity even at 
2,700 deg., and the compound molecule, although 
certainly changed in so far as the relative positions 
and orbital motions of the component atoms are 
concerned, retains a certain individuality. Hence 
the line spectrum emitted by an iron compound 
at the highest temperature, though intense, is still 
restricted in range by some force, and thermal action 
can only produce certain lines. On the other hand, 
the electric forces at work in the arc and in the 
condensed spark really set the atoms free so that 
they can vibrate without restrictions. Thus 
Hemsalech would distinguish the following modes 
of spectrum excitation: (a) Thermal, without 
chemical or electric action, yielding an iron spectrum 
devoid of lines and bands; (6) thermochemical 
action, yielding incompletely dissociated atoms, 
still chemically associated, though restricted in their 
vibrations—the respective iron spectrum is observed 
in the mantles of gas flames and in electric furnaces 
up to 2,500 deg. ; (c) chemical excitation involving 
complete dissociation of the oxide and formation of 
a new compound between iron and nitrogen, whose 
mutual affinities increase at high temperatures ; 
(d) thermoelectric excitation above 2,500 deg., when 
the electric discharge passes through the ionised 
metallic vapour; the ordinary electric arc is a 
special case of (d) in which the ionisation is main- 
tained by the potential applied; (e) electric 
excitation which occurs with sparks of capacity and 
self-induction at ordinary temperature, the radiating 
vapour being produced by the direct action of the 
discharge on the molecules in the surface layer 
which are hurled into the spark gap. 

There is one more point to which Hemsalech 
draws attention. We know nothing about the 
actual temperatures of the radiating atoms in these 
sources, because all the measurements made refer 
to the inner wall of the furnace or to the arc 
electrodes. In cold luminescences, which can 
be studied spectroscopically, the average tempera- 
tures are certainly not high, however. The classific- 
ation proposed deals particularly with the spectra 
of iron and its compounds. In the cases of other 
metals the relative importance of the various modes 
of excitation would be different. One lesson to be 
drawn, we think, is further caution in the inter- 
pretation, particularly of stellar spectra. The 
astrophysicist classifies spectrum-types by the 
relative intensities of certain lines and speaks of 
stellar surface temperatures of many thousands of 
degrees. He watches the spectrum of a small 
discharge tube or a furnace and compares it to the 
spectrum of a star produced under conditions of 
which he knows nothing. The spectrum he sees 
may represent the totality of the superimposed 
spectra of an immense number of furnaces or clouds 
which may owe their existences to various modes of 
excitation; the absence of certain lines does not 
prove the absence of their elements, nor the enhance- 
ment of other lines their predominance. Collie and 
Watson found, last autumn, that the presence of 
helium and of neon had iar effects on certain 
cadmium lines; the helium lines themselves are 
easily obscured by the presence of other elements. 

Sixty years of spectroscopy have helped us 
to wonderful achievements, especially in the 
exploration of the universe. But one cannot help 
doubting sometimes whether the astrophysicist 
pays sufficient regard to the scale of his speculations. 
When he explores the sun, he has at any rate a fair- 
sized disc to examine, on which eclipses and observa- 
tions in the light of special radiations further enable 
him to make distinctive local studies. With stars 
he lacks all these aids of exploration. The biggest 
stars remain mere dimensionless points in the most 
powerful telescopes, and, on the whole, of the 
Spectroscopic cosmical triumphs those secured by 
the application of the Doppler principle appear to 
be the most reliable. . 





MEMORY AND JUDGMENT. 


Ir was Samuel Butler (the author of ‘‘ Erewhon,” 
not the bishop) who developed the thesis that 
intellect itself was developed and transmitted 
memory, that intelligence itself was the recollection 
of experience passed on to future 
that of and by itself memory was sufficient explana- 
tion of intelli 

Butler’s thought on this subject should not be 
dismissed lightly, it is a useful h is even if 
exact proof be lacking, it helps for instance to sort 
out humanity into two groups and earmark superior 
intelligence even where this is latent. The two 
classes are those whom experiences teaches and 
those who repeatedly commit the same mistakes. 
Superior ing to Professor Bain 
consists in a large development of the faculty of 
association by similarity and we are also reminded 
that exact verbal memory is not a proof of intellect. 

What really does matter is sound judgment, an 

instructive appraisal of what is correct, accurate, 
true, expedient or fitting; this depends upon the 
entire individual mentality, not upon simple 
recollection. Judgment may be termed digested 
memory tempered by experience and uncommon 
sense. 
Reliable judgment is of the greatest value in 
every walk of life, its deliberate cultivation is of 
prime importance, it is in some senses comparable 
more to instinct in its immediate certitude than to 
any process of evolved reasoning. 

The theory of Butler and the definition of Bain 
both enter into the equation of reliable judgment, 
neither perhaps explain it but they help us to 
understand it. 

Trained intelligence is the foundation for the 
superstructure of instinctive appraisal; the initial 
standards of comparison soaked into the con- 
sciousness of the individual are all important, for 
unless these are above suspicion it will warp the 
mind when faced by the need for quick decision. 

A slowly-matured mind has many advantages, 
youth is apt to overlook that the full benefits of 
really liberal education is not in the immediate 
application, but in the maturity of judgment given 
later. It is not so much the immediate utility as the 
type of mind created. 

The rapidity and certainty of a trained expert 
in any line is most often a puzzle to the onlooker 
even where he has faith in the decision. As Whistler 
said, the pay was not for the job or the time involved, 
it was for knowing how. Such ability is not gained 
at a stride, nor by any easy intuitive process. 

Every article marketed is a challenge to the 
customer upon whose judgment and faith depends 
the sale. In many industrial matters, especially 
in mechanical connections, the appeal is to a 
specialist tribunal, every member of which has 
expert judgment in some degree. 

Unless close association does turn experience into 
instructive judgment there is lacking a natural 
capacity which will always retard the full expansion 
of the individual and place him in an inferior 
classification. 

The matter has relative importance, for the 
position occupied does not affect the argument, 
it is as necessary to absorb at the lower no less than 
at the higher levels. Certainly the faculty now 
discussed grades men into distinct categories. 

Constructive criticism is itself a valuable mental 
attitude and one worth diligent cultivation by those 
who aspire to the higher rungs in the industrial 
ladder. Criticism of this type involves close mental 
comparison, in itself an excellent mental exercise. 
The instructive judgment desirable is not raised 
without pain and supplication. 

When capacity and competence are terms used 
to describe a man it is this quick instinctive mental 
quality which is inferred; ability to wrest circum- 
stance and difficulty to advantage is the outcome of 
instinctive judgment. The mental horizon of such an 
individual is of large circumference, while it passes 
over no detail as trivial or negligible. 

The mind of requisite calibre, in spite of its 
larger generalisations, has usually a close regard 
for detail, the greater includes the less, attention to 
detail within a limited orbit give rise to mental 


which the larger views are founded. There are to» 
many superior men who labour at dignity who 
affect to ise triviality, forgetting that the trivial 
can easily become the dominant factor in manu- 
facturing process. Indeed, it has usually been 
some obscure point which has caused all the trouble 
in a new process, its solution took endless patience 
an disentanglement, and needed large mentality 
to salve. 

Some years ago a friend distinguished for his high 
technical attainments was offered a very con- 
siderable fee if he could solve an outstanding 
trouble of a score of years in a first-class product. 
The trouble had been investigated by all in close 
touch, every now and again a quantity proved 
unreliable. The facts were placed before him, a day 
spent in travelling to and from, and 30 minutes, 
earned the fee. What had puzzled the manufacturer 
and worried out his life was solved in a few minutes 
by the simplest imaginable device. 

This was instinctive judgment based upon long 
training and high mentality. Not all industrial 
problems are as simply solved. 

There is no easy road to pre-eminent ability 
whatever the natural endowment, if acquisition is 
easy, the mental exercise which builds up lasting 
qualities is absent and a tendency to sloth is often 
evident. An intelligence less naturally keen has 
an asset of value, in that the greater labour needed 
is apt to induce greater permanence. Initial endow- 
ment is therefore perhaps less meritorious, greater 
diligence frequently equalises quick mentality due 
to the respective characters of the possessors. So 
that superior mentality, recognised practically 
everywhere, rests perchance in the last analysis 
as much upon character as upon any initial 
superiority. Character plus capacity, mutually 
reacting upon each other in a single mind give an 
ideal combination whose worth cannot be over- 
assessed. It is, of course, unwise to dogmatise 
too far upon so intdngible a subject but experience 
digested gives judgment, and it is this more than 
verbal knowledge which is the real aim of all training, 
educational and otherwise; it is the whole mind 
which matters just as the product of life itself 
should be whole men. 





Trape or British Gurana.—The tolloutng table 
shows the trend of trade of the Colony during! 917 :— 
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Countries. Imports. | Exports. Trade. 





per cent. | per cent. | per cent. 
38-87 











United Kingdom ... - 32-70 43-07 

Dominion of Canada ‘< 15-15 39-69 26-82 
Other British Possessions .. 5-88 9-28 7°20 
United States of America .. 42-38 8-81 18-57 
Other foreign countries 3-89 4°15 8-54 





The United Kingdom’s share of the aggregate trade for 
the year was more than that of 1916 by 1-85 per cent. ; 
Canada’s share decreased by 1-07 per cent. ; while that 
of the United States increased by 2-04 per cent. 





Cuemicat Inpustrizs In SwEDEN AND NoRway.->- 
Considerable advance has been made in Sweden during 
the war in the manufacture of aluminium compounds, 
caustic soda and potash and bleach, further in ammonium 
compounds (except sulphate), m and blue vitriols, 
calcium carbide and hydrochloric acid. Potassium 
nitrate, nitrobenzene, silicon carbide and trinitro toluene 
are new products, whilst the manufactures of phosphoric 
acid, prussiate of potash and nitric and sulphuric acids 
were temporarily abandoned. A rubber factory was to 
— = _—— of ~ yeen handenes the 

ilektrolys Company, of Stockholm, supplies hydrogen 
peroxide. In Rerney the total copoly for making 
cyanamide will, with the com jon of the plants at, 
Aura and Bijelvefossen, reach 800,000 metric tons. 
The Birkeland-Eyde process at the Norsk Hydros in 
Telemarken might produce annually 120,000 tons of 
nitric acid, but the actual output of acid in 1916 was 
only 4,000 tons, most of the nitrogen being converted 
into the nitrates of calcium, sodium or ammonium. The 
export of Norwegian saltpetre sank to 46,000 tons in 
1916 (70,000 tons before the war). Phosphorus, 
sufficient for the match industry of the country, is made 
in two works; zinc white and lead white are made in 
one factory, while another concern supplies titanium 
white, a novelty. Ferrosilicon (26,000 tons in 1916) 
comes from eight works, metallic sodium from two ; 
these ucts have gone up, whilst the manufacture of 
ferroc’ has diminished. There are four aluminium- 
smelting works ; electrolytic copper and nickel are made 
in Kristiansands ; there are also electrode works. ‘The 
electrochemical products of Norway were estimated at 





processes which build up the memory cells upon 


— kroner in 1911 and at 368,000,000 kroner in 
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OPTICAL DETERMINATION OF STRESSES 
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At a recent meeting of the Royal Aeronautical 
Society, Major A. R. Low, R.A.F., described a 
series of experiments in which optical methods 
were employed to determine the stresses on aeroplane 
spars. The stresses on these spars are of a some- 
what peculiar character. Roughly speaking, each 
may be likened to a continuous girder supported 
a@ three or four points, and at the same time 
subjected to a heavy axial stress. Failure may thus 
occur either through crippling, or by bending, or by 
a combination of the two. If the axial thrust were 
very low, the spar might be treated as a simple 
continuous beam, whilst if the transverse bending 
were very smal] Euler’s theory of struts would be 
applicable. Actually neither alternative is _per- 
missible. A complete solution of the problem 
from the mathematical standpoint was worked 
out many months ago by the scientific section of 
the Air Ministry, and the methods of calculation 
thus derived have been lagély adopted by designers. 
In his paper, Major Low compares the results as 
computed by this theory with the stresses as 
deteymine optically, and finds that the discrepancy 
between the two is sometimes very considerable. 
The work was carried out at University College, 
where Professor Coker placed his unique equipment 
for investigations of this kind at Major Low’s dis- 


to 


be seen below and above these—and it will be noted 
that the deflections were in all cases very large. 
The dimensions of the model are given in Fig. 3, 
whilst in Figs. 4 and 5 a comparison is made between 
the deflections and stresses as computed and as 
determined by the observations. The discrepancies, 
are, it will be seen, very considerable, particularly at 
the higher loads. In part, this is no doubt due 
to the fact that in making stress calculations it is 
always assumed that the deformation of the body 
under study is so small that its shape is not 
materially altered by the application of the load. 

This condition was not satisfied in the experiments, 

but it is claimed that in actual practice aeroplane 
spars have occasionally to sustain very large deflec- 
tions, and that the conditions in these tests 
approximate accordingly more closely to the actual 
conditions than do the assumption necessarily made 
as a basis for calculation. The greatest discrepancy 
found between calculation and observation was in 
the position of the points of contrary flexure. In 
general, the displacement from the computed 
position was such as to reduce the maximum 
value of the stress. A full description of the 
principles involved in the optical measurement 
of stress and of the methods employed will be found 
in an article by Professor E. G. Coker which was 





posal. A scale model of a standard pattern of 
and bracing were made, using Xylonite for the 
spars and steel for the struts and bracing wires. 
A view of this model for testing is represented in 
Fig. 1, whilst Fig. 2 shows it under load. It should 
be stated that the horizontal rods visible in Fig. 2, 
are merely supporting frames—the actual spars can 


spars | published in our issue of January 6, 1911. 


We 
need, therefore, only recall here the fact that when 
a beam of polarised light is passed through a trans- 

parent body under strain, the latter acts like a 


beam of light into two components, which travel 
through the strained material at different veloci- 





IN; 





AEROPLANE SPARS. 


Fig.3. DINGRAMMATIC SKETCH OF XYLONITE MODEL N° 2. 

















a SKETCH SHOWING POSITION OF CENTRES OF EYEROLTS 


Fig4. DEFLECTION CURVES FOR TOP SPAR FOR 35&40L8S Loans. 
a 








Fig.s 5. STRESS IN BAY ‘A’ DUE TO BENDING 
MOMENT ONLY, 35 LBS LOAD 
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ties, and hence when on emergence the two com- 
ponents, or parts of them, are again combined 
interference effects are obtained, giving rise to 
wonderful displays of colour. The tint of the 
colour at any part is a measure of the stress there, 
and the intensity of this stress is generally deter- 
mined by finding what load must be applied toa 
simple tension piece to obtain a corresponding 
colour. In practice the tension piece and the 
model are traversed by the light in series, the axis 
of the tension bar being at right angles to the 
direction of the stress on the model. The load on 
the tension bar is then adjusted till the colour 
effect is annulled, in which case the stress on the 
tension piece is equal to that on the corresponding 





crystal of Iceland spar. It resolves the incident | dried 





part of the model. 





TraLo-AMERICAN ComMITTEE’s PLans.—According to 
the Corriere della Sera, the Italo-American Economic 
Committee, which was formed at the end of last year, 
is now ready to commence its practical work, which will 
be as follows :—(1) Agreements between competing 
producers so as to eliminate the waste of unregulated 
competition. (2) Agreements for the increase of sales 
of non-competing products in the two countries and 
eventually to organise deposits for redistribution to other 
markets. (3) Development and introduction into Italy 
of industries, with Italian and American capital, on 
modern lines, giving a maximum of efficiency. (4) In- 
vestment of Italian and American capital for the develop- 
ment of the natural resources of Italy. 





Recovery or Antmmat Fats.—The dearth of fats, 
which the war brought to Scandinavia as well as to other 
countries, has instigated experiments on the better 
extraction of fats from carcasses. So far this extraction 
had been effected by means of boiling water and had, 
therefore, really been a melting process. A company 
has been esta in Sw — & one Tidskri ft, 
October, 1918) which will a ~ fat means of 
benzene. The carcases are to be Pau cut up at 
ee collecting depots, which fiw their material to 

factories to be dealt with in large horizontal steel 
vessels of 2} tons capacity. Fish refuse is preliminarily 
The extracted mass is likewise dried and ground ; 
the meal obtained is said to contain up to 60 per cent. 


of protein and to yield a good cattle food, especially 
when mixed with molasses. 
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THE MANUFACTURE AND DESIGN OF 
TOOTHED GEARING.* 
By Josep Curiron. 
(Concluded from page 207.) 
DeEsian. 

The three principal factors governing the design of 
wheel teeth, viz., strength, durability and efficiency, 
are closely related. Strength is the principal factor in 
slow speeds, the other two increase in importance with 
the speed. They conjointly depend on the shape of the 
tooth. ° 

It has already been mentioned that the involute is 
universally adopted for machine-cut wheels. Fig. 14 
shows a pair of wheels in gear, and the essential parts 
of the system. The parts which the designer who seeks 
perfection can alter, are the pressure angle and the tooth 
length. base circles bear a constant ratio to the 
pitch circles, being equal to the pitch circle multiplied 
by the cosine of the pressure angle. An increase of 
pressure angle therefore involves a decrease in base 





circle diameter. The contact between two mating teeth 
must be on the pressure line if correct action is to be 


friction during approach is epovter than friction during 
recess a slight increase of durability and efficiency is 
obtained. 

Both systems give a stronger form of tooth due to 
increased thickness near the root ; this applies particu- 
larly to the pinion, the vital factor in gear combinations, 
The face of pinion tooth is of flatter curvature, that is 
the radius of curvature is increased. This increases 
the oil-retaining qualities of the tooth, decreasing wear, 
increasing efficiency. 

The strength single-gear teeth of 14} deg. and 
20 deg. pressure angles has been determined with great 
accuracy by Mr. Wilfred Lewis. His method is shown 
in Fig. 15. It is based on the assumption that the whole 
load acts at the extreme end of the tooth, its direction 
being along the pressure line. This force P is resolved 
into radial and tangential components, the radial force 
producing a uniform compressive stress on the tooth 
section and the tangential a bending stress. 

Using -scale drawings, he determined the weakest 
section of the tooth, i.¢., the lowest value of the ratio 


thickness? 4, @ and constructed a parabola passing 


distance to B Ah 





through B and tangential to the tooth profile at the 
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maintained. With the standard proportions of teeth 
for the 14}-deg. pressure angle system, as given in 
Fig. 14, a large proportion of the pinion tooth is below 
the base circle. This part of the tooth is worse than 
useless when wear takes place, as wear allows the top 
part of the wheel tooth face to come in contact with the 
pinion tooth below the base circle ; that is, off the line 
of pressure, with the consequence that the driven wheel 
is subject to periodic lerations and retardati 
during the contact of each pair of mating teeth and, 
although the variations of velocity may be very small, 
the forces resulting may be very large when the variations 
occur in a short time interval. 

Vibration, noise and tooth bre 8 occur when 

small numbers of teeth are used in hi spur 
wheels. With low speeds the number of teeth is not so 
important. The minimum number of teeth is usually 
taken as 12, and the length of tooth is such that a pinion 
of 12 teeth will have an are of action equal to one pitch, 
so that there is always one pair of teeth in mesh to ensure 
continuity of action. Teeth should not be lengthened in 
order to gain the advantage of having two or more teeth 
in gear to lessen the pressure per tooth, as a lengthening 
of the arc of action is conducive to wear. An analysis 
of tooth wear shows that, for any pressure angle system, 
the greatest relative sliding between two tooth faces in 
contact occurs at the extreme ends of the maximum 
possible arc of contact. As the point of contact moves 
towards the pitch point the action between the faces of 
the mating teeth approximates more nearly pure rolling ; 
at the pitch point it is pure rolling. By increasing the 
pressure angle and, at the same time, shortening the 
tooth, it is possible to use an actual arc of contact much 
less than the maximum possible. The arc used is that 
part which gives approximation to rolling. Hence other 
systems than the 14} deg. are used, 20 deg. with stub 
tooth ; 22} deg. and even 28} deg. have been tried for 
helicals. 
_ The decrease in base circle diameter, due to increase 
in pressure angle, lessens the proportion of tooth length 
inside the base circle, minimising “interference,” as the 
action of contact below the base circle is called. There 
are limits to the increase of pressure angle, one is that 
the pressure on the bearings increases with the secant 
of this angle and another that when used with small 
numbers of teeth of coarse pitch the tooth must be 
increased in length to get the necessary length of are of 
action, which means increased wear. ‘Twenty deg. 
is much used, 224 deg. occasionally, 28} deg. rarely. 

Another method of obviating “interference ”’ and its 
consequent evils is the increased addendum method. 
This may be used with any pressure-angle system, 
standard or stub teeth. It consists in increasing the 
pinion addendum and decreasing the addendum of its 
mating wheel, the distance between the shaft centres 
may be the same as in gears of standard dimensions. 
Advantages similar to those before-mentioned accrue. 
The are of roach is somewhat shortened with a 
corresponding lengthening of the arc of recess, and as 
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weakest section. This parabola is the well-known 
cantilever beam form of uniform strength. His results 
may be expressed by the formula :— 


Strength constant Y = (°. 124 — ot) for 14} deg. 
n 


n 


+ = (0.158 ~ ee) for 20 deg. 


where n is the number of teeth in the wheel under 
consideration. 


Some values of Y are given : 


No. of Teeth. Y 144 Deg. Y 20 Deg. 
12 ... ose eee «+ 0-067 0-078 
- _ saa ase 0-070 0-083 
Be ope 229 ee *. 0-072 0-088 
AB, 0 400 one ec 0-075 0-092 
16 ... eke ies a 0-077 0-004 
Be ws 0-080 0-096 
18 .. 0-083 0-098 
33 .. 0-087 0-100 
20 .. 0-090 0-102 
21. 0-092 0-104 
23. 0-094 0-106 
25. 0-097 0-108 
_ 0-100 0-111 
30 .. 0-102 0-114 
38 .. 0-107 0-122 
50 .. 0-112 0-130 
75. 0-116 0-138 
100 ... oan che bee 0-120 0-142 
Rack one one --, 0-124 0-154 


The working load per inch of tooth P is given by the 
equation P = Y x p X stress, where p is the circular 
pitch and the stress depends on the material used and 
the working conditions, #.e., speed, &c. 

Some designers use the strength factor irrespective of 
the number of teeth that may be in gear, conse - 
quently sharing the load. This is apt to lead to coarse 

itches. If two teeth or more are in gear the load may 
taken as shared betw the t smaller whole 
number, that is, if the are of action divided by the 
circular pitch is, say, 2-6, then the load is distributed 
over two teeth. me approximate proportions are 





given :— 
Pinion. Wheel. Reduction Ratio. 
26 rack. 
27 176 to rack 6-5 upwards. 
28 90 to 175 3-2 to 6-25 
29 44to 89 1-52 to 3-0 
30 30 to 43 1-0 to 1-44 


These values are for 14}-deg. pressure angles. In 
pinions between 13 teeth and 26 teeth the load eomes 
on one tooth during part of the are of action, and on 
two during the remainder. Some designers allow for 
this as it certainly lessens the stress, although it is a 
cause of uneven wear. : 

Friction of wheel teeth has been investigated by 
Professor R. H. Smith, who found that the work wasted 





by tooth friction in a pair of wheels of tooth numbers 





N and m may be expressed by : 
W= 1.06 pS +*, 
Na 


A corresponding investigation by Realeaux gives : 


waare(g42) 3 


where k is a constant derived from experience and % 
is the ratio of the arc of action to the pitch , ote. ie 
coefficient of friction. 

These expressions are similar to each other, and both 
show the value of large numbers of teeth, more particu- 
a This means either big wheels or fine 
pi and leads to helical wheels which are free from 


from one tooth to another. The 
helical tooth acts on a di line at an average of 
about half the height, and total load may be taken 
as a ny distributed between the teeth that 
are in the are of contact. If cut with standard cutters 


Fig.15. 
144°STANDARD TOOTH. 


ure on the face of a 


20° STUB TOOTH. 
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(5752.8) Ke Ratios @ STUB TEETH. 
A.-Per e Efficiency. ‘ 
B.-Ratio of Arc of Contact to Pitch. 
C. Ratio; Root thi. s to thickness at Pitch 
D. -Loss of Work by Friction. (Lire 
£. Tooth Stress. 
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4 
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(5782¢.) Helical Angle 
the tooth height is equal to the standard height for the 


circular pitch anes by the cosine of the helical 
angle. @ = helical angle : 


then a = 23 deg. cos @ = 0-921 
a = 30 deg. cos a — 0-806 } (A) 
@ = 45 deg. cos a = 0-707 


The correct basis for tooth form in helical wheels is a 
section taken at right angles to the teeth. On such a 
section the pitch circle becomes an ellipse and the teeth 
are cut where the radius of curvature is a maximum. 


If r is the radius r = 


of the pitch circle. 
Values for angles given above are : 





D _, where D in the diameter 
2 cos? a 


D 
2 cos? a 
23 deg. = 0-59D (B) 
30 deg. = 0-66 D 
45 deg. = D 


We see that the tooth form is develo on a circle 
ae than D in diameter, and combining equation A 
with equation B the tooth form is equivalent to that of 
a straight tooth spur wheel having : 
when a = 23 deg. >x0-se = 1-28 times as many teeth. 


30 deg. ox 1-54 times as many teeth. 


2xil 
45 os eS 
deg 5-407 2-83 times as many teeth. 
ing the helical tooth resistance for wheels of 
30 teeth with spur wheels of the same number of teeth, 
it can be shown that when the bending moment due to 
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Straight s coe 1-0 
23 deg, helical see 0-48 
40 deg. helical ... 0-50 
45 deg. helical ... oe deo -- . 0-868 
This shows that for stress, values of helical angles 
Taking efficiency 


between 23 deg. and 30 deg. are best. 
by the Realeaux formuls with a coefficient 
0-15, and allowing for the variation in the ratio of are 








of contact to pitch due to variation of gear ratio, 
M. Maurice Koechlin gives the f ing data concerning 
the efficiency of spur and helical — 
Number os Dee. $6 Bes. 
Gear of oe Sti it} Dow 
1:1 | 80 & 30 | Relative fric- 
tion .. og .3°O 1-033 | 0-567 
-+| 97-6 97°56 98-7 
Relative fric- 
tion .. oof _1°3 1-24 0-719 
1:5 | 15 & 75 | Efficiency 97-1 7p 98-4 
Relative fric- 
tion .. ++] 17443 1-491 0-863 
1:10]114110] Efficiency ..| 96-6 | 96-5 | 98-1 
Relative fric- 
tion .. | — _ 2-110 
1: 4 & 80 | Efficiency — _ “9 




















The curves in Fig. 16 show the influence of the helical 





angles on tooth qualities. They refer to wheels of 
30 tecth, gear ratio unity, and are also due to M. Maurice 
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BAKERS SPEED REDUCER 


or air compressors, are subject to periodic load variations. 
If this factor is 1 for a constant torque it may be taken 
oo cent to the sutte of Ce menimum to te mean dere 
varying torque. bviously wear is largely juenced 
by the method of lubrication used. At speeds above 
2,000 ft. per minute Bom! lubrication, on the entering 
side, is essential. U: 

sufficient. The factor in these cases may be taken as 1. 
For lubrication 1-1 to 1-25 and for very 
Holitheent ubricating conditions 1-25 to 1-35. 

A formula which covers most ordinary cases is P=1¥ P, 


where : ‘ 
P = load in pounds per inch of width. : 
jf = stress factor depending on speed and material 
Y¥ = tooth strength factor (Lewis). 
T = ratio of maximum to mean torque. 


L = lubrication factor. 
p = circular pitch. 


Fig.1. 








2000 +3000 4000 5000 6000 
Speed in Feet per Min-V. 
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this speed, bath lubrication is | Melville 


steel with a cast-iron pee. The is mounted 
in a cast-iron casing with spray ion. The 
bearings are fixed, the pinion is of a flexible shaft, 
and power is taken the wheel shafts by flexible 
couplings 


It is interesting to compare the 300-h.p. set with a 























-Macalpine gear of the floating frame type. 
The particulars are taken from ENcrvgeRine, March 23, 
1917 :— 
Maxi- Pinion Wheel No. of 
mum R.P.M. R.PM Pitch Pitch Teeth of 
B.H.P. .| Diameter.) Pinion. 
2,670 3,750 | 750 | 6°74 | 83-7 | 23 
Width of Velocity at | Lb. Pressure 
Pitch. Pitch le. |per In. Width} Helical 
of Face. Angle. 
in. ft. per sec. 
0- 9206 26-5 110 404 30 

















speeds. Mr. i 
any reduction should be judged 4 
constant ” it willsafely bear. This comparative constant 





is: 
_ 1,000 x B.H.P. 
Power constant = DIx RPM 
where D is the pitch diameter of the pinion. Applying 
this to the two gears in question the result is : 
De Laval “‘ power constant”? = 1-9 
Melvillé-Macalpine ps = 2-4 
22>, 
aa 























Reference has been made to Lewis's investigations on 
tooth strength. In addition to determini factors 
already tabulated, he gives a series of ues for the 
working stress for various materials and speeds. They 
refer to straight teeth. 


Lewis's Values of Stress f. 





Speed in Feet 
per Minute. {100 or Less. 300. 





The formula may be used for either straight spur or 
double helical teeth. The value of f for any particular 
material, such as chrome nickel stcel, may Te adjusted 
to the higher tensile strength. In double helicals the 
influence of the helical angle on the stress may be taken 
into consideration. High-speed gearing demands fine 
pitch and concurrently wide face to obtain the necess 
wearing qualities, together with strength and absence of 
noise. Low speed, heavily loaded gearing, such as that 
used in rolling mills, requires different treatment ; coarse 





Steel .. 20,000 
Oast-iron 8,000 





Speed in Feet 
per Minute. 900. 1,200. 





sf 


Steel .. 500 6,000 
Oast-iren ,000 2,400 

















These — factors agree closely with the expression 
= ,wi the fi i 
f hassy here f; is stress factor in the first 
column Vis in feet minute. For double 
helical teeth, which are gene’ more accurately cut, 
and are more suitable for the higher speeds, this formula 
may be modified as follows : 


1,200 
[=f reTV 5 


pitches and relatively narrow gearing is the rule. 


. 
Tursine Repvction GEARING. 


The gearing used in the De Laval turbine seems to be 


the prototype of modern high-speed reduction gear. 
Some dimensions of this gear are given in the accom- 


panying table :— 


Pinions. 





Outside 
Diameter. No. of Teeth. 





S8s8 





















Cy; 


Vs 


Wd 


le 
. Z. 





NN 
XV GH eo 
Gi YY) 


wip tutti SLULESOSETSA 


SS 


The power constant is a useful aid in determining pinion 
diameters. 

Mr. Macalpine gives the following as the practice of the 
Westinghouse Machine Company :— 


Gears for driving electric generators 
merchant ships 
war ships 


” ” 


3- 
3- 
4. 


oaso 


” ” 


This is for gears of the “ floating frame” type. He 
gives figures showing that the usual British practice 
using rigid gears is about 2-0. 

1,000 x B.H.P. 
power constant x R.P.M. 

One of the factors limiting the power transmitted by 
gearing is the unequal distribution of tooth pressure due 
to misalignment of bearings and torsi and cross- 
bendi inions. The Melville-Macalpine floating 
frame is designed to equalise the distribution tooth 
pressures. It consists of a very stiff frame carrying 

inion bearings, supported near the middle of its length 
Y the bedplate, but (when the teeth are not in mesh) 
very free to move about an axis transverse to the axes 
of the wheel and pinion. The exact position of the pinion 


3 
The pinion diameter is D = 





axis is in part determined by the interaction of the teeth. 
It is claimed to be very tive in giving equality of 
distribution of tooth 


Another method of ensuring equality of distribution 
is the use of wheels which are built up of a number of 
plates matiiend to-0 tenn atite gives Sam, « costes 
degree of lateral flexibility. This compensates for th 
torsional yield in long pinions. The pinions in this 
system are solid. Like floating frame it is 
America. The inventor claims that very fine 
may be used. 3 

itish turbine makers seem to use finer —_—— 
those used in the Melville-Macalpine gear, w pite 
coarse as 1} in. have been used. British practice 
maintain a constant or nearly constant pitch for 
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diameters of first-motion pinions; in the Melville- 
Macalpine gear the pitch seems to increase with the 
diameter. 

The question of pitch and working load per inch of 
tooth width for turbine gearing can only 
experience. The oil-retaining qualities of the tooth, 
the accuracy of shape, pitch and helical angle, and the 
character of the bearings used, each have their influence. 

Some form of self-aligning bearing combined with a 
certain amount of flexibility in the wheel teeth seem to be 
necessary, the first to correct stress deflections, the 
second to accommodate inevitable inaccuracies. 
limiting speed is mainly a question of accuracy. Mr. 
Daniel Adamson has suggested a standard of allowable 
inaccuracies in the pitch of teeth of straight spur wheels. 








Velocity in feet 

per second .. 100 200 300 600 900 
Inaccuracies in 

per cent. of 

pitch 5-0 1-76 0-96 0-34 0-185 
Velocity in feet 

per second 1,200 1,500 1 ,800 2,100 2,400 
Inaccuracies in 

per cent. of 

pitch 0-12 0-09 0-065 0-052 0-042 




















Although these speeds stop short of turbine practice, 
they are instructive, being the opinion of a recognised 
expert who has studied many phases of the subject. 
‘They indicate the high degree of accuracy necessary in 
high-speed gearing. 


TootH Pressures ror LUBRICATED GEARING. 


The following method of determining tooth pressures, 
for spur and double helical reduction gearing is used by 
an Italian firm. Lugi Pomini, Castellanza, Milan. It 
has been found to give good results with spur gearing, and 
is being applied tentatively to double helical gearing :— 


P =load in pounds per inch of width of tooth. 

p = circular pitch in inches. 

v = velocity of pitch line in feet per second. 

R = a factor depending on the number of teeth in 
the pinion and the reduction ratio. 


P=Rpx 1,480 
v + 32°8 
For cast-iron spur gears the value of P is taken as above. 
For steel spur gears 3P is taken as load. 
For cast-iron double helical 1-5 P. 
For steel double helical 4-5 P. 
Values of R are given in the table and apply to enclosed 
lubricated gearing. 


Reduction Ratio. 

















No. of Teeth 

in Pinion. 2:1)1:2/)1:3)1:4/]1:5]1:6)1:8/1:10 
12 2°8 | 3:4 | 3-8 | 4-2 | 4-36) 4-54) 4-8 | 5-0 
14 3°2 | 3-8 | 4-2 | 4-6 | 4-88) 5-08) 5-4 | 5-6 
16 3°5 | 4-2 | 4-64) 5-06] 5-36) 5-58) 5-84) 6-1 
18 3°8 | 4-4 | 5-0 | 5-4 | 5-76) 5-96) 6-24) 6-44 
20 4-2 | 4-9 | 5-4 | 5-9 | 6-2 | 6-4 | 6-88] 6-9 
24 5-0 | 5-76) 6-3 | 6-8 | 7-04) 7-3 | 7-6 | 7-8 
28 5°7 | 6-4 | 7-04) 7-6 | 7-88) 8-14) 8-5 | 8-64 
32 -| 6-4 | 7-28) 7-92) 8-4 | 8-8 | 9-04) 9-4 
36 -| 7-2 | 8-1 | 8-76; 9-24) 9-6 | 9-88 
40 -| 7°9 | 8-84) 9-56/10-28/10-44 




















These factors have been deduced from observations 
on the wear of lubricated teeth with circular pitches 
varying from }in. to 24in. They are valuable in deter- 
mining tooth pressures for high-speed gearing where 
wear is the determining factor. 

Fig. 18 shows a typical modern spur reduction gear 
forsmall powers. The toothed wheels are totally enclosed 
and run in oil. The epicyclic principle is adapted in the 
design and almost any reduction ratio up to 2,000 to 1 
may be obtained. By the use of three pinions, geari 
into the final internal driving wheel, the load is spre 
over a large number of teeth. The final wheel is conse- 
quently of small diameter, and the whole design ve 
compact. Overhung pinions are absent, the whole of the 
toothed gear is of special forged steel, and is not heat- 
treated or hardened after forging. Some particulars 
of tooth pressures on the final internal wheel are given 
in the table below :— 








Pitel Speed | Pressure | Pressure| Pinion 
ch. in Feet jin Lb. per|perSq.In.| Tooth, 
DP. CP. per In. of | of Tooth | Lb. per 
Minute.| Width. | Surface. | Sq. fh. 

; in. 
No. 12 0-2618 52-0 480 2,880 18,460 
No. 6 | 0-5236 | 16-5 1,450 4,350 | 27,700 
No. 4 0-7854 62-0 2,000 4,000 26,200 

















The figures in the last three columns are based on the 
assumption of one tooth per pinion in gear. 


Worm GEarING. 


_The manufacture of worm geari has 

highly developed for eutomobile purpests ee right- 
angle drive is required. Efficiencies up to 97 per cent. 
have been obtained. In designing worm drives the 
strength of the teeth need rarely be taken into account, 
wear is the principal factor, hence lubrication is of prime 
wupectenae. _ It has been usual to keep tooth pressure x 
velocity of pitch line of worm constant, a practice some- 


times followed in designing ordinary thrust bearings, 


be solved by | and 


but modern experience seems to show that within certain 
limits pressures may actually be increased as the worm 
speed increases. ‘th 

gears with ball thrust bearings. Phosphor-bronze wheels 
steel worms is the usual combination. Mr. Lan- 
chester designs his gear on the basis of-1 ton.per square 
inch of projected wheel-tooth area, and states that an 
overload of two to three times this amount. may be 
safely carried for short periods. The surface speed of the 
worm for these pressures is in the neighbourhood of 
1,000 ft. per minute. The action of the lubricant seems 
to be similar to the action which obtains in a “ Michel” 
bearing. 

For efficient working a highly-polished worm is 
necessary, hence grinding is used to finish the worm. 
Chrome steel is sometimes used for worms, but if a 
sufficiently thick film of lubricant can be maintained 
between the surfaces of the worm thread and wheel teeth 
ordinary carbon steel should give good results. 

The principal factor in worm efficiency is the worm- 
thread angle, the best angle being about 45 deg. High 
ratios of reduction are less efficient than low ratios, as, 
to obtain compactness of design, thread angles of low 
value must be used in order to keep the worm diameter 
within reasonable limits. Slow-speed worm gearing 
often wears rapidly owing to the film of lubricant between 
the tooth surfaces breaking down and allowing metallic 
contact to take place, even when pressures are com- 
paratively low. increase of s sometimes results 
in improved wearing qualities and efficiency. 

Some useful formule are appended. 





Lead = pitch x number of threads. 
a = angle of thread. 
Tane = — 
circumference of worm 
pw = angle of friction. 
Efficiency with worm Tan a ge 
driving wheel ~ Tan (a+) 


Efficiency with wheel _ Tan (a — ») xe 
driving worm Tana 
where C is a factor a on the type of thrust 
bearing used. The angle of friction may be taken as 
24 deg. and C about 0-98 for a ball thrust and 0-94 for a 
collar thrust bearing. 
Let A = pressure on teeth of worm at right angles to 
axis of worm. 
B = pressure on teeth of worm wheel and also 
pressure on thrust bearing. 
H.P. x. 33,000 x 12 
x circumference of worm in inches. 





Then A = RPM. 


me SEER 
“Tan (a + p). 





Bominc-Porysts aT ONE ATMOSPHERE AND IN A 
Vacuum.—In 1890, W. Herz and Ph. A. Guye, in- 
dependently of one another, showed that the boiling- 
point, at a pressure of | atmosphere, when expressed 
on the absolute scale is approximately two-thirds of the 
critical temperature of the substance, and the boiling? 
point in a vacuum of about 20 mm. about half of the 
critical temperature. The ratio of the two boiling-points 
T29/T 760 should hence be a constant = 0-78. Examining 
this empirical relation, W. P. Jorissen (Zeitschrift fiir 
Anorganische Chemie, 104, pages 157 to 162, October 25, 
1918) confirms the constancy for a great many substances, 
elements and compounds, mostly organic, and proves 
that it is a consequence of the vapour pressure laws as 
deduced by Van der Waals and others. 





Tue Errect oF TEMPERATURE ON THE ELASTICITY 
or Merats.—At the meeting of the Royal Society, held 
on February 6, Mr. A. Mallock, F.R.8., submitted a 
paper entitled, a ‘‘ Note on the Elasticity of Metals as 
affected by Temperature.”” The note was an account of 
some preliminary experiments on the variations with 
temperature of Young’s modulus for 15 selected metals. 
The choice was influenced largely by the ease with which 
specimens could be procured. No alloys are included. 
The metals chosen were rhodium, platinum, iron, 
palladium, nickel, copper, gold, silver, magnesium, 
aluminium, zinc, lead, cadmium, bismuth and tin. 
The procedure was to determine the frequency of the 
vibrations of a stiff rod carried at its lower end by a small 
thin plate of the material to be tested, the other end of 
the plate being clamped to a fixed support. The plate 
and its support could be immersed in fluid of any desired 
temperature without wetting the rod or in any way 
interfering with the mounting. The temperatures 
employed were those of liquid air, 0 deg. Centigrade, 
ordinary temperature (10 deg. to 15 deg.) and as near 
100 deg. C. as was practicable. The measured frequencies 
of vibration at these temperatures furnished the 


necessary 
data for determining the changes in Young’s modulus. 
The results showed that the more infusible the metal 


the less the modulus was affected for a given change of 
temperature, and this a that there might be a 
real connection between the variation of the modulus 
(M) and the melting-point @, in absolute temperature. 
A diagram was given comparing the experimental results 
with what they would have been had the relation 
dM/d@ = 6 been true. If this relation holds and 
6; 62 are. two temperatures for which the moduli are 
Mi Moe, then would Mi/M2 = @u — 6;/0u — @2, and if 6, 
is absolute zero and @2 = 0 deg. C., so that in this case 
M, /M: = Melting-point absolute 
as Melting-point Centigrade 
tures differing by 270 deg. C. The experimental results 


for any two tempera- 








show a distinct resemblance to those obtained on. this 
supposition. ins 


is applies to enclosed lubricated |' 


SCHOLARSHIPS FOR NAVAL ARCHITEC- 
TURE AND MARINE ENGINEERING. 


Tue General Committee of “ Lloyd’s Register of 
Shipping,” at their meeting last week, decided to resume 
the practice followed previous to the outbreak of war 
of granting scholarships for the study of naval architec- 
ture and marine engineering. In 1915, owing to the fact 
that many young men, who would otherwise have 
b didates for these scholarships, were serving 
with His Majesty’s Forces, ashore and afloat, and that 
the services of ot! were urgently required in the ship- 
building and marine engineering establishments through- 
out the country, it was arranged, with the concurrence 
of the universities, and other institutions, through whom 
the scholarships are given, that no further scholarships 
should be awarded pending the conclusion of the war. 

The committee now consider it desirable that the 
examinations for these scholarships should be resumed, 
so that the successful candidates may be enabled to 
begin their studies at the several universities com- 
cree Wh ve the autumn sessions this year. The 
14sch ips established by the Committee of “ Lloyd's 
Register ” are as follows :— 

Three scholarships in naval architecture at each of the 
following universities, tenable for three years, viz. 
Glasgow, Durham, and Liverpool. 

Three scholarships in marine engineering at the 
University of Liverpool, tenable for three years, and 

Two scholarships in marine engineering in connection 
with the Institute of Marine Engineers, tenable for 
two years. 

The committee, who have oye taken a lively interest 
in the promotion of technical education in shipbuilding 
and marine engineering, desire to attract the best talent 
to the industries, and with this object have amended 
the regulations governing the scholarships in order that 
the field of competition for the scholarships may be 

| hI 2 A 








y 

Prior to 1915, five “ Lloyd’s Register’’ scholarships 
were competed for each year, and they were of a value 
of 501. per annum; but the committee have resolved 
in existing circumstances to increase this amount to 
1002. per annum for the present, and, in view of the fact 
that no scholarships have been awarded during the past 
three years, and also that probably there will be a 
larger number of candidates ring themselves than hae 
hitherto been the case, the cc ittee are prepared to 
authorise the grant of more than one scholarship to each 
Institution for the present year, provided the responsible 
authorities are in a position to recommend that, in view 





of the competition, and of the satisfactory qualifications 
of the i , such a course might be adopted with 
advantage. 

Full iculars of the qualifications and details of 


the subjects of examination can be obtained from the 
following : The Clerk of Senate, University of Glasgow; 
the Registrar, University of Liverpool; the secretary 
Armstrong College, Newcastle-on-Tyne; and the 
Secretary, Institute of Marine Engineers, 85 to 88, 
The Minories, Tower Hill, London, E. 1. 





EpvucaTion ror Foreign CoMMERCE.—At a congress 
held in Atlantic City in the commencement of December, 
under the direction of the Chambers of Commerce of the 
United States of America, it was stated that in the larger 
opportunities which are to be opened to American 
business men to play a part in the international commerce 
of the world, the need will be felt for more men who are 
trained to a knowledge and understandi of the 
1 , the business methods and the bits of 
thought of foreign lands. Complete success can only 
come to those © succeed in putting themselves into 
full and s thy with the les with whom 
they are to deal, Tt was urged that American men 
of industry and commerce should take steps to provide 
opportunities for young men to obtain an education 
in the practices of overseas commerce and finance and 
in the practical use of foreign languages. The attention 
of the various departments of Government and of 
educators was called to the im of this matter, 
and a plea was entered to the effect that special efforts 
be ie to supplement the valuable work already done, 
and to up every facility for the furtherance of a 
successful prosecution of this educational work. 








AGRICULTURAL AND Darry Macuinery. — The 
Minister of Munitions has suspended as from the l4th 
inst. until further notice the Agricultural Machines, 
a and Vehicles (Manufacture) Order, 1917, 
and the Agricultural and Dairy Machines, Implements 
and Vebhene (Sale) Order, — The effect of the sus - 
pension of these orders is t any person may now 
manufacture ~ meg oy and aales caahblines and 
implements without first obtaining a permit from the 
Agricultural Machinery Department of the Ministry of 
Munitions. In addition the regulations restricting the 
prices at which such hi and imp) ts can be 
sold either by manufacturers or agents are . 
and it is no longer necessary for my ae emenny a to 
make ication to the Agricultural hinery Depart- 
ment. of the Ministry of Munitions for permission to 
advance his prices. suspension of the Orders has 
been to by the Minister of Munitions after taking 
into consideration an undertaking given by the principal 
manufacturers that they will do everything ible to 
safeguard the adequate supply of al opus and 
dairy machines, ee and spare parts to meet 
the requirements of the United Kingdom and to make 








provision for the expeditious delivery of all such home 
requirements before dealing with expert demands, 
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THE SOUTHAMPTON TRAIN FERRY. 
(Concluded from page 120.) 


Iv our issues of January 17 and 24 we gave 
drawings and particulars of the vessels employed 
in the service of the Southampton train ferry, 
together with an account o* the purposes for which 
the ferry was instituted. In our issue of February 7 
we published general drawings of the ferry bridge 
by which the difference of levels of the jetty and 
the steamer, due to the 14 ft. rise and fall of the 
tide, are accommodated, so that locomotives and 
trains may pass from one to another over a 
structure, the inclination of which varies to suit the 
requirements of the moment. In our present issue 
(Plates XII and XIII) we present detail draw- 
ings of the structure. 

Figs. 17, 18 and 19, Plate X (Feb. 7), show that 
the ferry bridge is hinged at one end to a 








pier, and that near the other end it is supported by 
slings and wire ropes connected to winding tackle 
carried above by a cross frame supported on two 
steel towers. The length of the bridge is 122 ft. 
6 in. (Figs. 21 to 25, Plate XII), and it is built 
with vertical and diagonal members, the scantlings, 
with enlarged sections at points, being shown in 
the engravings. The deck, which is 3 ft. 4 in. 
below the top of the upper booms, is carried on 
cross girders spaced 10 ft. centre to centre. It is 
important that a bridge of this description should 
be exceedingly elastic, since it has to connect a 
rigid shore pier with a vessel which may have a 
list, and which may alter its position as it is being 
loaded. To allow for this the cross-girders are 
hung from pins in the main verticals of the girders 
(Fig. 19, Plate X), and the girders themselves are 
connected by light bracings (Figs. 34 and 35, 
Plate XII). The deck and its bracings are shown 
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in Figs. 39 to 46, on the present page, and the whole 
bridge is designed to provide for three conditions of 
loading: (1) Two trains abreast of each other, 
the wagons being 28 ft. 2 in. in length over the 
buffers, 12 ft. 3 in. wheel base, and weighing 30 tons 
each, headed by a six-coupled shunting locomotive, 
having a 12-ft. wheel base, 6-ft. centres of axles, 
and the weight of 48 tons distributed equally over 
all three axles ; (2) a locomotive and tender on one 
track only, 62 ft. 3 in. over buffers, and weighing 
(light) 122 tons ; (3) a 12-in. gun on one track only 
on railway mountings. With any of these loads 
a variation of 24 in. in level between the two ends 
of the girders on the boat is permissible. As the 
distance between the centres of the two main 
girders is 24 ft. 11 in., this is not a very serious 
distortion in view of the elastic construction of the 





bridge. 
The bridge is normally suspended by wire ropes 
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at a point 21 ft. 3 in. from its far end, as shown 
in Figs. 17 to 19, Plate X (issue of February 7). 
For this purpose there are two steel pillars erected 
upon masonry supports, and connected by strong 
cross-girders (Fig. 19, Plate X). Details of the 
pillars are given in Figs. 37 and 38, Plate XII, and 
details of the cross-girders in Figs. 47 to 56, annexed. 
It will be seen that the pillars are of box section 
(Fig. 37, Plate XII), and that they have brackets 
at the bottom to increase the bearing area, and at 
the top to secure the cross-girders. The general 
scheme of the lifting appliances is shown in Fig. 19, 
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Plate X, in which it will be seen that lifting brackets, 
shown in detail in Figs. 30 to 32, Plate XII, are 
attached to the upper booms of the girders (Fig. 23, 
Plate XII), and that pinned to these are vertical 
rods which are united by a triangular frame. The 
base member of this frame (Fig. 19, Plate X) is 
fitted with rubbing blocks of hard wood working in 
vertical guides in the inner faces of the two pillars 
(see enlarged section in Fig. 37, Plate XII). 

There are two means by which the bridge can 
be suspended. First it may be immobilised by two 
steel rods, hinged at the top to the cross-girders, 
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lugs on the triangular 
" hanging loose in 
Fig. 19; Plate X. Their purpose is to allow the 
pes to be cast loose for repairs and overhaul. 
For daily work the triangular frame (Fig. 19) carries 
four sheaves (Fig. 57, Plate XIII), around which 
are eight falls of 124 tons. The 

i tion of the ropes is shown by the engravings 
on XI. Each dead end is fitted with an eye, 
and this is connected by links and adjusting screw 
to a cross member of the girders (Figs. 61 and 62). 





The rope is then led over a jockey pulley; 3 ft, 
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in diameter, over the tread, down to one of the 
sheaves. It passes round the sheave and_ then 
upwards to a driven drum around which it is wound 
2} or 2} turns, finally passing right or left to a 
jockey pulley, and thence down the centre of the 


pillar. to a counterweight of 28 tons. “There ate two 
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ropes for each counterweight, and there is an un- 
balanced weight of 10 tons to maintain contact 
between. the bridge and the vessel. 
bars are provided at each 
connection to divide the load evenly between the 


screws and equalising 


various ropes, 
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The winding gear is shown in detail in Plate XIII. 
The grooved drum is that shown diagrammatically 
in Fig. 57, Plate XLII. It will be seen it is of massive 
dimensions. It is driven through three pairs of 
gears and a worm and worm-wheel from a 20-h.p. 
electric motor, which is, of course, reversible. 
There is the usual. solenoid operated brake for 
holding the gear if the current should fail, and there 
is a hand gear, a brake and clutch (Fig. 66) in case 
no current should be available. All the gearing is 
enclosed in a house (Fig. 17, Plate X) in which is 
a tramway-type controller with very slow speeds 
on two notches. The circuits on this controller are 
shown diagrammatically to a rather small scale on 
the right-hand side of Fig. 67, annexed, where A! A’ 
are the brushes on the armature, C the blow-out coil, 
DR the discharge resistance, F the series field, 
S the shunt field, and P a switch to cut out the slow 
speeds if required. 

When the bridge is Jowered on to the boat it 
naturally comes to rest when its 10 tons of un- 
balanced weight has been taken up by the vessel. 
But a vessel on the water, even in a protected 
harbour, is not perfectly stationary, and once the 
bridge is on it the two must move together. To 
secure uniformity of sideways movement there is 4 
solid steel vertical mooring pin fitted in the centre 
of the deck at the stern, and on the end of the bridge 
there is a cast steel plate in which there is a slotted 
hole. This hole fits over the pin, with the result 
that either the boat is held sideways, or else both 
boat and bridge must move together. The chief 
movement is, of course, vertically. With no load 
the boat may pitch slightly, and if it dropped only 
a little there might be a very serious blow when it 
rose again. To avoid this the gear has to be cast 
loose immediately the bridge is down. The bridge 
will then follow the boat down, and when the vessel 
rises the counterweights will take up the slack in 
the ropes. There are two means by which the 
clutch can be withdrawn from the motor, one by 
hand and the second automatically, as shown in 
Fig. 67, annexed. _In the centre of the figure A is 
a switch, mounted on a panel alongside the 
controller. It is. hand-operated, normally closed 
and self-resetting. Switch B is on the end of the 
bridge, and is shown in details in Figs. 68 to 70. 
Adjusting |on page 240. It is contained in what are called 
“elephant feet.” These have half-spherical cups 
which fit over corresponding knobs on the deck. 
When they get home the spindle in the centre !< 
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pressed up against a powerful rubber spring, and 
trips a switch which sends a current to the solenoid 
shown in Fig. 67. The plunger rises and opens the 
switch C, inserting a thin winding and a relay 
winding in series with the pulling winding. The 
bell rings and the lamps light until the relay plunger 
rises after a time determined by the time lag. The 
relay switch then opens and the bell stops. To 
insert the clutch the hand switch A is opened, the 
plunger of the double-wound magnet and relay 
falls and the cycle is ready to be repeated. 

The ferry bridge and the vessel were designed and 
constructed by Messrs. Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Newcastle-on-Tyne, 
in association with the staff of the Inland Water- 
ways and Docks Branch of the War Office. 





HORIZONTAL DUPLEX BORING, DRILLING 
AND TAPPING MACHINE. 

On this page, and on 244, we illustrate a 
large horizontal boring, drilling and tapping machine, 
constructed by Messrs. G. and A. Harvey, Limited, 
sovan, Glasgow. An end view of the machine showing 
the principal dimensions is reproduced in Fig. 1, 
above, whilst other particulars are shown in Figs. 2 
and 3. The general app>aranc: of the tool is, however, 
perhaps best shown by Fig. 4, page 244, which gives 
a good idea of its massive character. The spindles are 
6 in. in diameter. The is such that both 
spindles can be used on a single piece of work or on 
separate jobs, as may be required, the two heads being 
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absolutely independent of each other. A noteworthy 
feature is the very large range of spindle speeds pro- 
vided for. These speed changes are effected in part by 
gears in the sole and in the saddle of the standards, 
and in part by the use of variable speed motors, the 
machine being electrically driven. The spindle can be 
instantaneously reversed, enabling the tool to be used 
for tapping and studding. The bed is of a strong 
section, and provides broad and accurately-machined 
waye in which the standards slide. The work table is 
firmly secured to this bed, and the tee slots in it are 
planed from the solid. The standards are of box 
section, and can be moved by power in either direction 
along the bed, hand gear being provided for effecting 
the final adjustment of position. The power traverses 
are controlled from the saddle, and each standard is, 
of course, independently movable. The saddles are 
balanced and fitted with hand and power traversing 
gear. Ball thrust washers have been fitted where 
necessary. The spindles are of hard forged steel and 
are ground to fit their sleeves. The bearings in which 
the latter revolve are of hard gun-metal. The reversing 

rs are of hard steel and are operated by levers in 

nt of the saddle. The feed is positive, and can be 
rapidly and easily started, stopped or changed. The 
drive is furnished by variable-speed motors, of which 
one, of 20 h.p., is mounted on the sole of each standard. 
These motors drive, through a gear box, the vertical 
shaft by which the motion is conveyed to the spindle 
and operating gears on the saddle. The motors are 

igned to work with direct current up) lied at 
500 volts. They are of the enclosed, variable-speed, 
ventilated type, and were constructed by the Lanca- 
shire Dynamo and Motor Company. 
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All gears are cut from the solid and are entirely 
protected by guards. The following are the principal 
dimensions of the tool :— 


Ft. In 
Length of bed ... oon =e a ae 
Breadth of bed ... ees mee. tam oe 
Depth of bed... cee oe 2s 1 6 
Horizontal range of spindle 21 0 
Vertical travel of spindle - — =. 6 
Lowest position of spindle from top of 
table ove oes bse Le. i @ 
Feed travel , 5 0 


Feeds: 8, 12, 16, 24, 32, 40, 60, 80, 120, 160 per inch. 
tpeeds of spindle :— 
Through chuck gearing and treble gearing in 
base, 0-75 r.p.m. to 2:25 r.p.m. 
Through chuck gearing and double gearing in 
, 2-26 r.p.m. to 6-75 r.p.m. 
Through chuck gearing and single gearing in 
base, 6-75 r.p.m. to 2:26 r.p.m. 
Through spindle sleeve gearing and treble 
gearing in base, 2-5 r.p.m. to 7°5 r.p.m. 
Through spindle sleeve gearing and double 
gearing in base, 7-5 r.p.m. to 22-5 r.p.m. 
Through spindle sleeve gearing and single 
gearing on base, 22-5 r.p:m. to 67-5 r.p.m. 
The above six maximum and minimum speeds have 
each at least 18 intermediate speeds due to steps on 
the starter of the variable-speed motor, of which the 
range variation in speed is 1 to 3. 
Work table dimensions .,. 22 ft. 6in. x 13 ft, 
Weight, approximate 


eee 70 tons. 
Floor space, occupied ... 31 ft. 6 in. x 24 ft. 





Russia’s Propuction oF PLatinum.—From statistics 
— by Albert R. Merz, of the Bureau of Soils, 
i , U.8., and published in the November issue 
of The Journal of Industrial and Engineering Chemistry 
(pages 920 to 925), we see that the discovery of platinum 
in Ural dates from 1823. Previously the State of 
Colombia, South America, had supplied the platinum of 
the world, about 16,000 oz. annually. To promote the 
Russian platinum mining, platinum coins were adopted 
in 1828, and by 1843 some 112,000 oz. were produced 
annually, 453, oz. having altogether been coined. 
The Government then discontinued the platinum mining, 
withdrew the old coins, and allowed the so-far interdicted 
export of platinum. In 1862 the Russian Treasury sold 
all its stocks of this metal to Messrs. Johnson and 
Matthey, and by the end of the past century the annual 
production reached 190,000 oz. Foreign firms more 
and more controlled the industry; however, prices 
fluctuated much, the independent producers were dis- 
gouraged, and in this century the total platinum pro- 
duction has had a downward tendency. It was 157,000 
oz.in 1913 and 1914, and went down to nearly 120,000 oz. 
in 1915. In the Ural the platinum beds are restricted to 
@ very limited area ; the beds are alluvial and consist 
of placers which are also auriferous and associated with 
certain olivine rocks known as dunite. In recent years 
the Verkhotur and Perm districts have become more 
important. At the outbreak of the war the Nishne 
Tagel and Isov districts were the chief platinum sources. 
The refining of platinum is almost entirely in foreign 
hands, the chief firms being Johnson, Matthey and Co., 
of London, Herneus and Co., of Hanan, and the Société 
d’Industrie du Platine, in Paris. In December, 1913, 
the Russian Government once more prohibited the 
export of crude platinum and started refining in Russia ; 
this law fell hard on some Russian prod , however, 
and was considered to be in conflict with international 
agreements, so that an export ad valorem duty of 30 per 
cent. was to be passed after July, 1915. 
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GERMANY’S PRODUCTION OF STEEL AND 
IRON DURING THE WAR. 


Some official statistics have now been fhade available 
showing the production of steel and iron in Germany 
during the war, and how on the whole it has been kept 
up in spite of a complex of adverse circumstances, 
shortage of labour, of fuel and of raw materials and 
chronic transport difficulties. The Saar district, as 
might be expected, shows the greatest reduction during 
the war, whilst on the other hand that of Silesia even 
figures with a larger production than during the pre-war 
period. We append a list with particulars of output 
of steel for the different districts during the last five 
years :— 




















| 1914. | 1915. | 1916. | 1917. |ad°nea) 
\ | 
tons. tons. tons. tons. | tons. 
Rhineland- 

Westphalia |8,420,706|7,642,122/9,165,033/9,363,066|7,827,961 
Silesia, . |1,173,066/1,170,263) 1,402,809) 1,459,523/1,226,174 
Siegerland, 

San, Nassau! 306,399) 296,439) 339,505) 323,937! 255,463 
North-East 

Central 604,793) 543,454) 694,522) 917,248) 808,623 
Kingdom of 

Saxony ..| 259,095) 263,580) 342,898) 419,212) 360,678 
South Germany| 144,126) 164,732) 152,363) 208,304) 185,919 
Saar district 

and Rhine- 

ptcalz . ./1,390,248) 1,050,475)1,319,847/1,267,298/1,012,185 
Alsace-Lorraine/1,513,844 1,178,230)1,456,113)1,547,107/1,223,193 
Luxemburg ../1,160,229 978,759}1,309,429]1,081067,| 856,707 
Total in 

millions of | | 

tons 14-97 | 13-26 16-18 16-59 18-76 














The figures for 1918 only cover the first ten months. 

As regards the manufacture of the different kinds of 
steel the war naturally has wrought some material 
changes owing to the special demands for military 
P It will be noticed that the production of 
electro-steel and: steel castings shows a considerable 
increase :— 





Tons. Tons. Tons. Tons. Tons. 

Thomas steel . .|8,169,183/6,529,285|7,653,990)7,294,899|5,906,460 
Siemens- Martin 

stee . }6,220,536/5,672,013/6,856,801|7,274,473|6,170,781 
Bessemer steel 100,617) 104,570} 175,109) 173,430) 146,424 
Crucible steel 95,096} 100,578) 108,205) 129,784) 79,064 
Electro steel..| 89,636) 131,579} 190,036) 219,700) 221,824 
Steel castings Ts 660,029/1,198,379)1,495,074/1,232,260 














The production of pig-iron shows very considerable 
fluctuations during the war, not only from year to year, 
but from month to month. It has caused some surprise, 
that the production during 1917, and also during the 
first half of 1918, was on a scale than during any 
earlier period of the war. following table shows 
the production in millions of tons for every month for the 
a seven years, illustrating the tremendous reduction 
ollowing in the wake of the war and also the baneful 
influence of labour conflicts and disturbances :— 
































-- | 1912, } 1915. | 1914. | vo 1916. | 1917. | 1918. 
January 1-387; 1-611, 1-567 0-874 1-078) 1-083 0-434 
February 1+838) 1-494) 1-456 0-803) 1-037) 0-944 0-893 
March 1-448) 1-629) 1-603, 0-988) 1-114) 1-104 1-039 
April 1-453' 1-588) 1-684 0-989 1-073) 1-131 1-085 
May 1-494) 1°643) 1-607, 0-986) 1-113) 1-198) 1-185 
June 1-454) 1-609) 1-531 0-990) 1-079) 1-125 1-183 
July 1-577) 1-648) 1-564) 1-048) 1-133) 1-190) 1-1 
‘August ..| 1550) 1-640) 0-587) 1-051| 1-145| 1-186) 1-155 
September..| 1-563) 1-591) 0-580 1-034) 1-116) 1-120; 1-105 
October ..| 1-570) 1-663) 0-750; 1-076 1-161) 1-076 1-049 
November | 1-538| 1-589] 0-789| 1-019] 1-101| 1-003, — 
December .. 1-567) 1-611, 0-854) 1-029, 1-102 0-977) — 

Pralaa | | about 
Million tons! 1-787 1-981) 1-440] 1-179 1-325] 1-314 12-0 
| | 











Tt will be interesting to see the figures for the first 
months after the revolution, and still more how the 
German steel and iron industry will manage after the 
loss of Alsace-Lorraine and the severance of the con- 
nection with Luxemburg. 





Tae Frxanctna or OILFIELDs.—According to Mr. 
Montagu Summers, who read a paper on “ The Srnancing 
of Oilfields "’ before the Institution of Petroleum Techno- 
logists last Tuesday, the capital invested in oil enterprise 
during the last fifteen years in this ya ted 
to 125,000,000/., whilst the actual market value of the 
existing companies would be 250,000,000/. ; in America, 
some 380,000,000/. were so invested. These figures did 
not comprise oil shales and Pipe ‘ines nor allied industries. 
In Mexican oilfields alone America and England had 
together invested nearly 62,00.,000/., 20,000,000/. of 
this being English capital. In 1901 the oil production 
of Mexico was only 10,345 barrels ; in 1917 it amounted 
to 55,293,770 barrels. The United States Geological 
Survey estimated the total world’s production of crude 
oil up to 1917 at 6,983,567,246 barrels of 42 gallons ; 
the year 1917 alone produced 503,708,000 barrels. 
The paper was of a very general kind, and did not give 
any detailed ial information at all, nor did the 
lecturer explain. which part of the industry required the 
main share of financing. He advoca joint action 
of the Government with companies, as in the case of the 
Anglo-Persian Oil y- 











_ NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Scotch Stecl Trade.—While the steel works which are 
still in operation are fully employed and well booked up 
with good orders, the labour trouble and unrest is causing 
an increasing uneasiness, and the outlook for the future 
is none too bright. That this is detrimental to the 
necessary work of reconstruction is only too palpable, 
as the diffidence of consumers to purchase material, or to 
place orders, is decidedly fatal to prosperity and that 
broadening out which was looked for, and which is an 
ee necessity. The removal of Government sub- 
sidies, the American competition, and various other 
factors tend further to complicate matters, but despite 
these drawbacks the work in hand is quite sufficient to 
keep things going for some considerable time, and surely 
before very long matters will right themselves. Taking 
everything into account, labour conditions are much 
more favourable to the workers than some of them seem 
to think. ‘Lhe trouble among the shipyard workers has 
stopped the steady flow of steel to the yards, but this, 
on the other hand, has released a quite extensive tonnage 
of manufactured and semi ufactured steel for use 
by consumers who have had to wait a long time for 
supplies. 


Malleable Iron Trade.—Shortage of labour alone 
limits the output from the malleable iron works where 
orders are as plentiful as at any period during the past 
44 years. Although the heavy cost of bars of all grades 
is not yet conducive to much overseas trade, the home 
market readily absorbs the entire output, the high price 
notwithstanding. Undoubtedly the boom in export will 
come immediately that a lower level is announced— 
ineantime would-be consumers are constrained to adopt 
a “wait and see” policy. Having been unaffected by 
the strike, the outputs are being well maintained. 


Scotch Pig-Iron Trade——The demand for pig-iron, 
although not perhaps so feverish as during the war, is 
steady and progressive, with outputs on a very extensive 
scale. Foundry grades are scarce, forge is more plentiful 
than it was, and all over the better qualities are much 
sought after. With subsidies due to terminate at the 
end of April, a big change in price will take place, and 
this fact is, to an extent, restricting certain business, 
as both producers and consumers are somewhat chary 
of any forward deal. Even yet but little export trade 
is being done, although the granting of liceaces to neutrals 
is much less stringent. The home markets, however, 
find no difficulty in absorbing the output. 


Development of Bowling Harbour.—This scheme, 
mentioned in these ‘‘ Notes’’ some weeks ago, is taking 
definite form, the Anglo-American Oi] Company, which 
proposes to erect a riverside wharf or dock for the 
discharge of steamers, and as a coal bunkering station 
for ships sailing from the Clyde, having decided to sell a 
river frontage of about 330 ft. to Messrs. Scott, Ship- 
builders, Bowling, for a much-needed extension. While 
favourably disposed to the scheme, which should bring 
much prosperity in its train to the little township, which 
has had an honourable and historic record in connection 
with Clyde shipping and shipbuilding for upwards of a 
century, the Landward Committee of the Old Kilpatrick 
Parish Council is determined to safeguard the interests 
of the inhabitants, and to maintain the amenities of 
the district, and with this end in view, certain restrictions 
will most likely be imposed. These, however, should 
— no detriment to the utility or the success of the 
scheme. 


Launch of a Standard Steamer.—With the launch of 
the War Ajax on Saturday last, Messrs. Barclay Curle 
and Co., Limited, have completed another of the standard 
vessels built to the order of the Shipping Controller. 








801] A twin-screw steamer, 450 ft. in length, 58 ft. 2 in. in 


breadth and 37 ft. 1 in. in depth, the new vessel will 
have triple-expansion engines supplied by the builders. 





THe YorksHtRE Execrric Power ComPpany.— 
Speaking at the annual meeting of the proprietors, 
held in Leeds last Tuesday, Mr. Arthur &. Tansee. 
the chairman, said the company was achieving success 
after a tedious period of probation. The original share- 
holders had had long to wait for a reasonable return 
on their capital, but the confidence which induced them 
to form the company was now being justified, and if the 
latter were allowed to continue the work with which 
it was originally entrusted, without further legislative 
interference, it would continue to grow and to render 
steadily increasing services to the West Riding, which 
it was constitu to serve. The company, he added, 
was taking every means in its power to impress upon the 
Government the urgent need for speedy decision as to the 
future of the industry, so far as generation was concerned, 
and negotiations had been entered into which, it was 
hoped, would lead to a satisfactory solution. To 
construct a station, suchas the company contemplated 
at Ferrybridge, was a matter of years and the demands 
for power were so immediately urgent that delay in 
putting the buildings in hand and placing orders for 
plant was extremely grievous. The mutual supply 
arrangements, which the com had been able to carry 
through with Bradford, ve: hoy Rotherham and 
Sheffield, were important. The large additions to the 
stations at Thornhill and Barugh were almost completed 
and the large-sized units were giving great advantage 
in economy and efficiency. This was assisted by improved 
arrangements for coal ing, and if the company 
were allowed to develop on normal lines there was 
every reason to anticipate for it a satisfactory, profitable 





and useful future. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel—The task of attuning war-time pro- 
duction to peace-time conditions is necessarily slow, 
but it is proceeding satisfactorily, and, when completed, 
will materially improve output in branches where the 
d d is strongest. On works managements largely 
falls the responsibility of devising the necessary ways and 
means to this end, but there are considerations which 
can only be settled by mutual agreement between 
masters and men, and these are under discussion at 
meetings representative both of labour and capital 
interests. For this reason, while general approval is 
given to the scheme to form a National Labour Parlia- 
ment, it is sincerely hoped on both sides that the estab- 
lishment of such an institution will not result in, or be 
followed by, any interference with the Joint Boards of 
representatives in the South Yorkshire engineering 
and steel industries. It is commonly admitted that, 
by negotiation, these boards have been the means not 
only of effecting wonderful improvements in conditions 
of labour, but of accelerating output and dealing 
promptly and effectively, without loss to industry on 
either side, with any questions in dispute. Despite 
the fact that over 13,000 people are out of work in the 
Sheffield area, most of the iron and steel departments 
are busily e - Tool manufacturers are quite 
unable to meet all the calls made on their eg though 
more operatives have been engaged. is applies 
particularly to engineering and farmingtools. Gardening 
requisites are also in strong demand. Departments 
devoted to the manufacture of steel for the motor- 
building industry and tramway steel are busily employed, 
while for railway steel the demand is very fair on home 
account, though the volume of purchases on export 
account indicates a good deal of caution, due, probably, 
to the high prices obtaining. High speed twist drills 
will continue at the prices arranged in March of last year. 
The Twist Drill Manufacturers’ Association’s reason for 
this is that advances in wages and working costs more 
than counterbalance the reduction in the price of steel. 
The pig-iron market shows very little movement. 
Supplies of all descriptions are different to obtain. The 
market for finished is in a similar condition, and 
at present there —- to be little prospect of an 
augmented output. teel billets are firm at the following 
rates :—Soft basic, 111. 12s. 6d.; hard basic, 101. 15s. ; 
Bessemer acid, 151. 2s. 6d.; Siemens’ acid, 151. 12s. 6d. 


South Yorkshire Coal Trade.—The pressure for manu- 
facturing fuel is, if anything, greater than a week ago. 
Output is reported to have increased slightly, but 
practically the whole of it has gone into industrial use, 
and no benefit has accrued to the open market. The 
house coal section does not show any improvement. 
The advent of snow has impeded delivery and has not 
helped matters so far as merchants and domestic con- 
sumers are concerned. Slacks are moving freely and 
coke is a sound market. Quotations :—Best branch 
handpicked, 27s. to 288.; Barnsley best Silkstone, 
27s. to 27s. 6d.; Derbyshire best brights, 258. to 26s. ; 
Derbyshire house coal, 22s. 6d. to 23s. 6d.; best large 
nuts, 22s. 6d. to 23s. 6d. ; small nuts, 21s. 6d. to 22s. 6d. ; 
Yorkshire hards, 22s. 6d. to 23s. 6d. ; Derbyshire hards, 
21s. 9d. to 228. 9d.; best slacks, 18s. to 19s. ; seconds, 
16s. to 18s. ; smalls, 138. to 14s. 








CuEMists SERVING IN H.M. Forcres.—With the object 
of assisting chemists at present serving in H.M. Forces 
on their demobilisation, the Chemical Industry Club 
offers temporary honorary membership to officers and 
men who are now serving in H.M. Forces, or who have 
served and have not since entered civilian employment, 
who are approved by the committee as having the 
requisite status as chemists ; such membership to date 
from their election and to continue for a period of three 
months, which may be extended at the discretion of the 
committee. 





Dreset Enorne Users AssociatTion.—Mr. Napier 
Prentice, A.I.E.E., engineer and manager to the Suffolk 
Electricity Supply Company, Limited, has been re- 
elected president of the Diesel Engine Users Association 
for the current year, and Mr. Percy Still, M.I.E.E., 
chief engineer and manager to the Chelsea Electricity 
Supply Company, Limited, has been re-elected honorary 
secretary. ‘The association was founded in 1913, and in 
his annual report the hon. Secretary referred to the rapid 
growth of its membership which now includes about 200 
subscribers. As this includes several members scattered 
over the greater part of the world and who cannot 
possibly attend the meetings, it is evident that the reports 
of proceedings and other information circulated by the 
association are appreciated and found useful. In 
consequence of war-time conditions the use of tar oil asa 
home product suitable for fuel in Diesel engines became 
recently a matter of importance and urgency, and several 
meetings aie. the past year were taken up with the 
consideration of questions concerned with the qualities 
of tar oil most suitable for the purpose, and various 
methods of burning tar oil in Diesel engines. The Heavy 
Oil Engine Fuel Committee, consisting mainly of members 
of the Diesel Engine Users Association, was formed in 
January, 1918, to assist the Mineral Oil Production 
a of the Ministry of Munitions in the control 

distribution of supplies of fuel oil, and in arranging 
as far as possible to substitute tar oil fuel in place of 
imported petroleum fue] oil. The last two meetings of 
the year were taken up with the consideration of the 
subject of “ Semi-Diesel Oil Engines,” as & result 
a very considerable amount of valuable information w4s 
collected and published in the reports of proceedings of 
the association. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Demand for Cleveland 
pig-iron continues heavy, and but for the inadequate 
supply of foundry pig-iron, the quality is in most request, 
a much larger business would be passing. As it is, even 
needs of home consumers of foundry iron cannot be 
met, and the British Dominions and neutral countries 
are clamouring for supplies. Interest has centred 
considerably in visits this week of pig-iron customers 
from Denmark, Sweden and Norway, whose efforts to 
place orders for those countries, however, have been 
unsuccessful. The visitors readily realised that none 
of the quality of iron they needed was available for 
neutral trade. At the same time merchants here hope 
that circumstances will permit renewal of transactions 
with Scandinavian customers at no very distant date, 
especially as those countries are now placing pig-iron 
orders in America. No difficulty whatever is now 
experienced in obtaining export licences for Cleveland 
pig-iron, and the only obstacle to foreign trade is the 
scarcity of the class of iron required. Forge pig-iron 
continues plentiful, and is selling freely for purposes 
for which it can be used. For home consumption, No. 3 
Cleveland pig-iron, No. 4 foundry and No. 4 forge are 
all quoted 95s., and No. 1 is 998.; whilst for _— 
No. 3 and the lower qualities are 145s. and No. lis 150s. 


Hematite Iron—The position as regards East Coast 
hematite may be regarded as fairly satisfactory. Supply 
for home purposes is more than ample, hut permits for 
shipment abroad are still very difficult to secure, with 
the result that foreign trade is practically at a standstill. 
Nos. 1, 2 and 3 are 122s. 6d. for home use and 172s. 6d. 
for export. 


Furnaces in Operation.—The number of blast furnaces 
in operation in this district at present is 71, of which 
32 are making Cleveland pig-iron, 22 are producing 
hematite and 17 are manufacturing special kinds of iron. 
Two idle furnaces are likely to be restarted in the near 
future. 


Coke.—Possibly the supply of coke: is slightly less 
scarce than it has been, but deliveries still fall far short 
of what could be wished. Stocks of local consumers 
are very low. Average blast-furnace coke is 338. at 
the ovens, and low phosphorus sort 35s. 6d. at the 
ovens. 


Manufactured Iron and Steel.—Great activity charac- 
terises finished iron and steel. Works are very busily 
employed, and manufacturers have excellent order books. 
Notwithstanding labour troubles, shipbuilders are taki 
regular supplies of material, and home deliveries o 
other descriptions are large, whilst export trade shows 
expansion. Orders are coming forward from the Allies, 
the British Dominions, Spain, Holland, Scandinavia, 
and the Far East. Japan in particular is making very 
heavy inquiries. Trospects are thus bright. The 
following are among the principal market quotations 
to home customers:—Common iron bars, 16l. 5s. ; 
steel ship, bridge and tank plates, 141. ; steel ship angles, 
131. 128. 6d.; steel boiler plates, 15/.; chequer plates, 
151. 108.; steel joists, 137. 12s. 6d.; heavy steel rails, 
132. 10s.: and billets and blooms, 111. 28. 6d. to 121. 15s. 
Export quotations include :—Bars, 201.; steel ship, 
bridge and tank plates, 16/. 10s.; steel boiler plates, 
171. 108. ; chequer plates, 18/.; steel joists, 161. 2s. 6d. ; 
heavy steel rails, 157. 10s.; and billets and blooms, 
132. 108. to 151. 





Cartrince Brass, Grain Size anpD HaRrpDNESs.— 
An account of a series of experiments on a “ Comparison 
of Grain-Size Measurements and Brinell Hardness of 
Cartridge Brasses” was presented by W. H. Bassett 
and C. H. Davis, of the American Brass Company, 
Waterbury, Connecticut, to the February meeting of 
the American Institute of Mining Engineers. Two aioe, 
both regular mill stock, were studied. The first had the 
composition: 69-20 per cent. of copper, 30-76 zinc, 
0-02 lead, 0-02 iron; the brass had been rolled down 
from 0-58 in. to 0-376 in. The second brass kad the 
composition 68-48 copper, 31-47 zinc, 0-02 lead, 
0-03 iron ; it was rolled down to 0-325 in., 0-273 in., 
0-213 in., 0-168in. the reductions in thickness amounting 
to 59 por cent., 50-9 per cent., 36-9 per cent., 20-2 per 
cent. Specimens were annealed for nallemheas each time 
at temperature intervals of 50 deg. C., between 200 deg. 
and 850 deg. C.; between 275 deg. and 425 deg. the 
steps were only of 25 deg. The subsequent deter- 
minations concerned the Brinell hardness and the 
grain size of the many speci btained. The paper is 
illustrated by a dozen excellent plates of micrographs, 
the etchings having been made with the aid of ammonia 
and hydrogen peroxide. The Brinell hardness numbers 
increased with i ing reducti by rolling, and 
decreased on annealing with higher temperatures, after 
having first risen during the heating up to about 200 deg. ; 
the hardness numbers were about 180 at 0 deg. C. and 
170 at 200 deg., and then diminished rapidly near 
300 deg. down to 80 at 400 7 eg finally to 40 at 
850 deg. ; between 600 deg. and deg. all the specimens 
gave the same curves, and the influence of the amount 
of rolling was no longer traceable then. The thickness 
of the sheet as such, apart from the rolling-down, did not 
affect hardness nor in size. For the sclection of 
standard materials the specimens should have been 
rolled down at least 50 per cent. With low-te rature 
——s the grain size observed was much influenced 
by the development of the grain size before annealing. 
On the whole, hardness measurement seems to offer 
better criterion for the value of a brass than grain-size 
determination. 











ENGINERRING 
NOTES FROM THE SOUTH-WEST. 


Carptrr, Wednesday. 

The Local Markets.—General ification is expressed 
at the news that the Italian Government has revoked 
the decree under which it was proposed to establish in 
Italy a permanent State monopoly with regard to the 
importation and distribution of coal. The effect of the 
decision, which is of particular interest to South Wales, 
will eventually be to restore the pre-war import position 
in Italy and probably to lead to the abandonment of 
the control exercised in this country by the Italian 
Commission over the shipments to Italy. 
—— sent to ltaly through private exporters under 
the pooling sch isi ing. At the present moment 
tipping facilities are causing exporters anxiety, and it 
is extremely difficult, even when the coals are at hand, 
to arrange for the loading of vessels. Even when 
vessels are under the tips, loading is comparatively slow, 
as many of the hoists are in need of a thorough over- 
hauling, which was not found possible under war con- 
ditions. With the exceptior of the cheaper descriptions 
of small steams, there is an all-round good d d for 
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NOTICES OF MEETINGS. 


Tae Junior Instrrvrion or Enoineers.—Friday, 
February 21, at 7.30 p.m., at 39, Victoria-street, West- 
minster, 8.W. Paper by Mr. J. J. Shaw, Secretary, 
British Association Seismological Committee (Hon. 
Member), ‘‘ Earthquakes and How they are Recorded.” 

Tae Roya. Soorery or Arts.—Monday, Fe 24; 
at 4.30 p.m., Cantor Lecture: ‘‘ The Scientific 
of Electric Wave Telegraphy,” by Dr. J. A. Fleming, 

Electricel i 





F.R.8., Professor of ing, University 

, London. (Lecture IIL.) Tuesday, Vebriary 26, 
at 4.30 p.m., Colonial Section: “ Ke Yndustries and 
Imperial Resources,”” by Mr. Edward J. Duveen, Fellow 


of the Royal Statistical Society. Mr. W. A. 8. Hewins; 
M.A., late Under-Secretary of State for the Colonies, will 
preside. Wednesday, February 26, at 4.30 p.m., 
Ordinary Meeting: “The W: Problem in Industry,” 
by Mr. William Lionel Hichens (Chairman, Messrs. 
Cammell Laird and Co.). Mr. W. A. Appleton, C.B.E., 
Secretary, General Federation of ‘Trade Unions, will 





all grades of coal at the scheduled prices. There is no 
change in the coke position, but it is officially announced 
that the subsidies will be terminated on April 30 next. 
Pitwood is in brisk request, and arrivals are quite 
insufficient to meet the needs of colliery owners, and 
already some pits are finding it difficult to keep going 
on account of the scarcity. Some collieries have also 
been reported to be “on stop” owing to a scarcity of 
empty wagons. 


Newport.—Chief int t has tred this week in the 
placing of the Egyptian State Railways contract for 
150,000 tons of Monmouthshire steam coals over the 
three months commencing next March.‘ Arrangements 
for the shipments of the coals have already heen placed, 
and the exporters are on the market for tonnage at the 
scheduled rate of 47s. 6d. Alexandria. It is stated that 
tenderers were as for American, and Natal as well as 
Welsh coals, and there is reason to believe that the bulk, 
if not the whole, of the contract has been pleced for 
Welsh coal. The prices tendered were the scheduled 
prices of which the shippers will retain 1s. commission as 
well as the 2d. fittage. 


Earnings of Welsh Miners.—The statistical depart- 
ment of the Monmouthshire and South Wales Coal- 
owners’ Association have issued a statement giving 
interesting data relative to the average earnings of 
colliers, timbermen and other piece workers in November, 
1918, as compared with the pre-war rates. These show 
that while in 1914, out of a total of 40,311 colliers 
represented in the returns, 27,474 earned on an average 
31. a week or less, in 1918 out of a total of 39,736. only 
681 received so low a wage, and less than 4,000 were in 
receipt of less than 4/. a week. In 1918, nearly 26,000 
colliers were paid between 4/, and 64.a week, 1,427 colliers 
earned between 8I. and 10/. a week, and 330 earned over 
101. a week. The average wages of all men an“ boys 
employed underground in 1918 amounted to over 1731., 
as compared with 94/. in 1914. These figures are of 
particular interest in view of the miners’ d ds for 





r 


Tue Intuminatine Enoineerine Sociery.—Tuesday, 
February 25, at 8 p.m., at the Royal Society of Arts, 
John-street, Adelphi, when a paper, entitled “Some 
Notes on Railway Lighting its Maintenance,” will 
be read by Mr. A. Cunnington (Lighting Engineer to the 
London and South-Western Railway). 

Tue Instirvre or Marine Enoinerrs.—Tuesday, 
February 25, at 6 p.m. Lantern Lecture by Mr. J. H. 
Anderson (Member) on “The Winning and Preperation 
of Coal at the Mines.” 


Tue Instirution or Civi, Enorverrs.—Tuesday, 
February 25, at 5.30 p.m. Papers to be submitted for 
discussion: “The Flow of Water in Pipes and Pressure 
Tunnels,” by Mr. Frederick John lett, Assoc.M. 
Inst.C.E.; “ Disc of Large Cast-Iron Pipe-Lines 
in Relation to their Age,’’ by Mr. Alfred Atkinson Barnes 
Assoc.M.Inst.C.E. 


‘ue Concrete Inetrrute.—Thursday, February 27, 
at 5.30p.m., at Denison House, 296, Vauxhall Bridge- 
road, 8.W. hy we by\Mr. E. Willis, Assoc.M.Inst.C.E., 
on “ Industrial Safety First.” 


Tue BrrmincuaM Metattureicat Socrmety.—Thurs - 
day, February 27, at 7 p.m., at the Birmingham Chamber 
of Commerce, New-street. Paper wy Professor C. A. 
Edwards, D.8c., The University, Manchester, ‘‘ Methods 
of making Hardness Determinations, and the Significance 
of the Data Obtained.” 


Tue Instirvtion or Evecrrican Enoinsers.— 
Thursday, February 27, at 6 p.m., at the Institution of 
Civil Engineers, Great George-street, Westminster, 
8.W. 1. Paper on “‘ The Determination of the Efficiency 
of the Turbo-alternator,” by Dr. 8. F. Barclay and 
Dr. 8. P. Smith. 


Tue Royat Institution or Great Brrrain.— 
Friday, February 28, at 5.30 p.m., a discourse will be 
delivered by Sir Oliver Lodge, Kt., D.8c., F.R.8. The 





an increase of 30 per cent. on the present wage rate. 





Tue Laws or Heat Transrer: Erratum.—A 
numerical slip occurs in our article in our issue of 
January 31, on the above subject, where, in commenti 
on page 146, column 2, on the general character o' 
turbulent flow, it is stated that in linear flow “ privileged 
particles”” move 50 per cent. faster than the average. 
Actually they move 300 per cent. faster. 


FORGING AND THE Density or StrEeL.—It is generally 
assumed that forging compresses the steel. re are 
not many definite data extant, however, and the increase 
in density produced by forging may not be of importance, 
—- in cases of porous steel. To test this point, 
Mr. H. E. Doerr, of the Scullin Steel Company, Missouri 
(Bulletin of the American. Institute of Min'ng Engineers) 
selected 10 ingots from 1,000 ingots, cast in different 
heats, but all a 0-53 per cent. carbon, basic open-hearth 
steel of the same composition. Each ingot was cooled 
for 30 minutes in the mould, air-cooled for 12 hours, 
reheated to 2,250 deg. F. after discarding the ingot head, 
and then forged from a diameter of 3} in. down to 1} in. 
under the steam hammer ; that operation took | minute. 

lindrical specimens, } in. in height and diameter, were 
afterwards turned from both the forged portion and the 
unforged portions of the ingot. The 10 pairs of specimens 
were submitted for examination and analysis to three 
experts, two being professors, the third the chemist of 
the company ; the experts were not given any informa- 
tion as to the origin of the specimens. The results of 
their density determinations were not very concordant. 
The three density determinations of the first pair, ¢.g., 
gave the valueb : — 7-807, 7-86, 7826, and un- 
10) 7-732, 7-81 and 7-781. The fact is pointed out 
without explanatory comment. Yet all the deter- 
minations—except one—show that an increase in the 
density was produced by the forging, the average values 
of all the determinations being: Forged 7-821, 7+849, 
7°845, and unf 7-762, 7-798, 7-803, giving the 
total averages: Forged 7-838 and unfo: 7: 788. 
The percentage i in density of the ed steel 
of the three observers would be 0-76, 0-65, 0-54, the 
total being 0-64 per cent. With ingots of the 
size used (3} in. diameter, 12 in. high) the ratio of volume 
to superficial area is so great, Doerr points out, that the 
ingot would hardly solidify without the formation of 
microscopic cavities ; with larger ingots the percentage 
of increase in density would probably be negligible. 








ject will be “Ether and Matter.’ Afternoon 
Lectures at 3 p.m.: Tuesday, February 26, Captain 
é.. = omson on “'The Dynamics of Flying” 
(Lecture II); Thursday, February 27, Professor H. Max- 
well Lefroy, M.A., F.E.8., F.Z.8., on “How Silk is 
Grown Made”’ (Lecture Il); Saturday, March 1, 
The Hon. J. W. Fortescue, C.V.O., LL.D., on “'The 
Empire’s Share in Englantd’s Wars—Eastern Empire ” 
(Lecture IT). 

Tue Junior Institution or Enotnesrs (Miptanp 
Section).—Friday, February 28,. at 8 p.m., in the 


University of Birmingham, when Mr. T. is, M.A., 
B.8e., wil give a paper on “The Boys’ Welfare Move- 
ment. 
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Tue Civm Enorvesrs’ Arromstments Boanpi— 
This Board, which was established in 1912, is er 
work in aiding engineers who have been serving in the 
Army or Navy in securing appointments on their return 
to civillife. The Board includes among those registered 
with it a considerable number of fully trained i 
who have resigned or who are about to resign their 
commissions in the Army, and invites inquiries from 
employers in all branches of engineering who want 
assistants. Notice of vacancies for pupils or apprentices 
will also be gladly received from members of the Institu- 
tion of Civil i . Communications (by letters 
poy anne to the Manager of the Board, 
at 8, Princes-street, Westminster, 8.W. 1. 





Tue Enouisn Exvsecrric Company, Limitep.—We 
are informed that the English Electric Com , 
Limited, has. now gone to allotment. It will | + 
remembered that this company, having 
acquire the whole holding of preference and ordinary 
shares in the Coven Works, Limited, and 
the Phenix Dynamo ufacturing Company, Limited, 


an offer to Messrs. Dick, Kerr's s holders to 
exc shares on certain terms. It is now announced 
that 90 per cent, 


of the. Messrs. Dick, Kerr's 
I The Eng 
Electric Company, Limited, will control directly or 
through Messrs. Dick, Kerr and Co., Limited, the follow 
ing powerful group of manufacturing interests, viz., the 
Hrme — Works, Limited i Dick, Kerr and Co., 
m: 3 cenix Dynamo Manufacturing Com , 
Limited; the United Electric Car Com vited 
and Willans and Robinson, Limited. company is 
i i ital of £5,000,000 in 1,500,000 £1 
érence and 3,500,000 £1 ordinary shares, and the 
issued capital on allotment is just under 2,000,0001. 
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HORIZONTAL DUPLEX BORING, DRILLING AND TAPPING MACHINE. 
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Castor Om ror Airorart Enoines.—The demand 
for castor oil as a lubricant for aircraft engines has 
assumed enormous dimensions during the war. Before 
that time India was the chief source of supply of the 
material, both the seed and the oil being exported. 
From the Journal of the Society of Chemical Industry, 
January 3, we see that India exported in castor beans 
120,194 tons in the year ended March, 1912, and 134,888 
tons in 1914; the following year the exports went down 
to 82,815 tons and, keeping pretty steady later, they 
amounted to 86,100 tons in 1917-18. The castor oil 
exports of the same years were, in gallons: 1,404,443, 
1,007,001, 898,269, 2,086,038, Thus the oil exports 
kept on increasing ; most of thé oil went, before the war, 
to Australia, and during the war to the United Kingdom, 
at Hull or Liverpool. This country had other sources of 
castor oil supply as well; of castor seeds, 45,000 tons 
were impo. in 1917, and assuming this bulk to yield 
40 per cent., ¢.¢., 18,000 tons-of oil at 232 gallons, equal 
to 4,176,000 gallons of oil, the country imported over 
6,000,000 gallons of castor oil in 1917, most of which 


probably served as lubricant for aircraft. Many other 
countries have meanwhile taken up or developed the 
cultivation of castor oil plants. United States 


secured 7,000 tons of from India, and started 
lantations in the Southern and Pacific States; very 
seed-crushing mills have been opened at Gainesville, 

in Florida, and at Jacksonville, in the same State, four 
types of American oil-seed crushers were recently tested. 
Further to secure the supply of lubricants, the United 
States Signal Corps experimented with petroleum, and 








Fie, 4. 


evolved the “ Liberty Aero Oil,” which is to be used 
chiefly for stationary-cylinder aircraft machinery, whilst 
the castor oil is to lubricate rotary engines. The castor 
oil has to satisfy the specifications : Colourless ; density, 
0-959 to 0-968 at 60 deg. F. ; completely soluble in four 
volumes of alcohol; maximum acidity not to exceed 
the equivalent of 1-5 per cent. of oleic acid; iodine 
number 80 to 90, saponification number 176 to 187; 
unsaponifiable, below 1 per cent. ; free of rosin, rosin oil 
or cotton-seed oil; flash-point, 450 deg. F. in an open 
Cleveland cup ; freezing point below zero F ; viscosity 
(Saybolt), 450 seconds at 130 deg. F. or 95 seconds at 
212 deg. F. Extensions of the castor oil industry are 
reported from Brazil, Venezuela, China, Cochin China, 
Manchuria, Japan, Java, New South Wales, East Africa, 
the Congo, French West Africa, recently also from the 
Transvaal and from Italy. 

Coat anp Rortine-Stock DirFicuttTigs in GERMANY: 
—The German industry is beset by a number of serious 
difficulties, and grave apprehensions are expressed by 
its leaders as to its future. During the last peace 
year (1913) the production of coal in the Ruhr district 
averaged 9.540,000 tons per month. During the first 
three-quarters of last year it averaged 8,380,000 tons 
per month, during the month of October it was 8,450,000 
tons, in November it fell to 6,250,000 tons, and in 
December to 5,770,000 tons, or about the same as 
August, 1914, when some 30 per cent. of the men were 
called to the front. This very unsatisfac result, 
according to a report by the Union of Mining Concerns 

















in Essen, is due principally to the continuous labour 
unrest in the district ; during November there was hardly 
a day without work being stopped at one or several 
mines, and during December the stoppage of work was 
further enhanced, owing principally to the efforts of the 
Spartacus people. The number of lost shifts in Novem- 
ber amounted to about 800,000. The loss to the ndustry 
of 60,000 prisoners of war diso accounts for decrease 


in output. The shortage of rolling-stock becomes more 
and more pronounced and detrinental to industry 
generally. During the war the number of 10-ton 


wagons available per day in the Ruhr district was 
23,600, on November, 17 it had fallen to 14,700, and on 
January 11 to 8,500. In times of peace (1913) the 
number of wagons available per day amounted to 32,000, 
or about four times as many as now. In Upper Silesia 
the labour troubles have caused relatively still greater 
havoc, the daily production having receded from 14,000 
wagon loads in peace times and 11,000 during the ‘war, 
to some 2,000. All consumers of coal are suffering. 
gas and electricity companies are run, so to speak, from 
hand to mouth, and a number of industrial concerns have 
had to stop or to go on working at a much reduced rate. 
The State works at Spandau, which employ some 50,000 
men, have had to close for want of coal. The railway 
traffic is in a very precarious state from the insufficiency 
and the miserable state of the rolling-stock; it. has 
already been curtailed wherever possible, and it is 
believed, will have to be still further cut down. The 
locomotives cause special trouble and the repair shops 
are working in a most dilatory manner. 
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THE CASE FOR THE CONCRETE ROAD. 


THE necessity for improved methods in road 
construction to meet the demands of modern traffic 
conditions is so evident, and has found such frequent 
expression in the technical and general press during 
recent months, that any elaboration of the theme 


is here superfluous, and the need may presumably’ 


be taken for granted. The question now is how 
to meet this new demand; what form of con- 
struction is best calculated to satisfy the conditions 


which such a demand imposes—in other words, 


what is the ideal road? Before considering this 
problem, which undoubtedly has to be faced without 
delay, the mind should be cleared of all bias and the 
matter regarded calmly and dispassionately in the 
light of recent experience. True, experience of 
modern traffic conditions which have, of late, 
developed with phenomenal rapidity, has been but 
brief, yet brief as it may be it is sufficient to form 
a clear indication of our future needs and to serve 
as a guide for future methods ; and at the present 
time, when so many of our highways call for renewal, 
if not for complete reconstruction, a convenient 
opportunity is provided for considering th's matter. 

To come to essentials. What are the requirements 


of a good road ?—{1). It must be hard, firm, and’ 


have a long life. (2). Its surface must offer a low 
resistance to wheel traffic. (3). It should be dustless 
and easy to clean. (4). The surface should be even 
without being slippery. (5). It should not be affected 
by climatic conditions. (6). The first cost must be 
reasonable and the maintenance should be low. 

It goes without saying that the road which 
most fully satisfies these conditions approaches 
most nearly to the ideal road, and, even making 
allowance for what may be regarded as the exaggera- 
tion of the concrete enthusiast, it is surprising that, 
with our present knowledge, the concrete road has 
not received greater consideration in this country, 
since this form of construction, when its claims are 
examined, would appear to be such as to meet to 
a large extent all the demands made upon it. 

To consider the requisites in turn. 

Of the hardness of well-made concrete there can, 
of course, be no question, but the length of life 
depends upon various other considerations. 

The second requisite is that the road should offer 
a low resistance to the movement of the traffic 
over it. This is important, because in the con- 
struction of a road, regard should be had, not only 
to the effect of the traffic upon the road, but also 
to the effect of the road upon the traffic, that is to 
say upon the vehicles which use it. If the tractive 
effort is great the cost to the user in energy is high, 
with a consequent loss to the community. Thus, 
under the new conditions, roads over which travelling 
is difficult will result in the loss of large sums of 
money annually from this cause alone. Some little 
time ago a series of experiments were carried out in 
California under uniform test conditions, with a view 
to ascertaining the amount of pull necessary on 
different road surfaces to keep 3 tons of load in 
motion after it had been started. In the result 
it was found that on water-bound macadam in good 
condition the pull was 64 |b, per ton, on a bituminous 
road 49 Ib., and on unsurfaced concrete 28 Ib. ; in 


7| other words, the load that would be kept in motion 
258| by four horses on an unsurfaced concrete road 


would require seven on an asphaltic surface, and 
nine on a water-bound macadam. 
The concrete road being monolithic, and composed 





of a material of great density and hardness, it does 
not disintegrate under the traffic, and does not 
soften with rain or snow, No dust is therefore 
caused, and consequently no mud, which is often 
a source of danger as well as inconvenience. On 
the contrary, any foreign matter which may have 
been blown on to the highway is washed off by the 


| first downpour of rain, and the surface, which soon 
| dries, is clean again, For a similar reason the 


cleansing of a road, if in a town, may be carried 
out very easily and rapidly, since it can be washed 


| with water from the hydrants, or can be thoroughly 


cleaned by any convenient method without wearing 
away or damaging the surface in any way whatever. 

Then the road must be even without being 
slippery. Most roads are even when they are first 
made, but the ideal road should remain even and 
not work into waves or develcp holes, since every 
wave and every hole encountered by a vehicle using 
the road, causes a jar and a strain which tries 
the mechanism and eventually results in loss of time 
and money due to repairs. The surface of the 
properly-made concrete road has neither of these 
defects ; it does not work into waves nor does it 
disintegrate or develop holes, and thus vehicles 
can travel along the road at the utmost allowable 
speed without fear of shock or stress, or other 
detriment to their efficiency. 

The ideal road should not be slippery. Slipperi- 
ness leads to accidents and to loss of energy. The 
modern concrete road, finished as it is with wooden 
float or with roller and canvas belt, possesses a sur- 
face which affords a good grip for hoof or tyre ; 
and, further, the readiness with which the water 
runs off the surface, owing to the non-absorbent 
nature of the material, allows of a considerably less 
camber than is the case with most other forms of 
road, and so eliminates the danger of side-slipping 
when vehicles use the side of the road in order to 
pass one another. The flatter the road, too, the 
less temptation is there for drivers to use the middle 
only, and thus the traffic is equalised, each part 
of the road bearing its share. 

The concrete road is not affected by climatic 
conditions. In the United States and Canada 
concrete roads successfully withstand a range of 
tem perature far greater than anything experienced in 
this country. Frost has no effect whatever upon 
a concrete road, and provision, can be made by 
means of joints for any possible expansion due to 
heat. Some of our road engineers hold that where 
the concrete is sufficiently reinforced no expansion 
joints are necessary, and certain roads which have 
stood up under the traffic exceedingly well have 
been laid on that assumption ; but it is the usual 
practice to provide expansion joints as a pre- 
cautionary measure. 

The most common objection to the concrete 
road is its initial cost which is acknowledged to be 
higher than that of macadam, either water-bound or 
bituminous. The initial cost, however, is not the 
criterion of economy. This can only be justly 
estimated by taking into consideration the original 
outlay, together with maintenance charges over a 
period of years, and here concrete scores, as has been 
proved over and over again in the United States, 
whose experience of concrete roads is much more 
extensive than our own. In New York State the 
average initial cost of the three principal t of 
roadway during 1915 was as follows: Water-bound 
macadam, 2,0501. per mile ; bituminous macadam, 
2,5941. per mile; and concrete, 3,064/. per mile. 
During the year the average maintenance cost of 
the macadam roads was 210. per mile, and that of 
the concrete roads 26/. per mile, the greater part 
of the latter, we are told, having been t on 
shoulders and ditches and not the roadway itself. 
In Wayne County, whose eleven years experience of 
concrete roads has led to the adoption of newer and 
more careful methods of construction, the cost of 
maintenance, over 150 miles was, in 1916, 61. 12s. 
per mile. Chester, in our own country, possesses 
a road which has been laid for seven years, and 
during this period the cost of maintenance has been 
2d. per superficial yard per annum, the maintenance 
consisting of tar-spraying once a year. In the early 
months of 1915 an experimental stretch of concrete 
was laid on the London to Chatham road, and for 
that portion of it which was constructed on approved 
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modern methods, and which is unsurfaced, the cost 
of maintenance during the four years has been nil. 

Many valuable lessons have been learned from 
the mistakes made when concrete road-making was 
in the experimental stage, and from the experience 
thus acquired the following appear to be the chief 
factors of success and length of life in construction. 

Throughout the whole of the operations there must 
be intelligent and constant supervision in order 
that no single portion of the work may be neglected 
or indifferently performed, either through ignorance 
or carelessness. The foundation must be thoroughly 
prepared and provision made for proper drainage. 
Many of the defects which developed in early 
concrete roads were due to an insufficient appre- 
ciation of this important factor. 

A careful selection of materials is of great import- 
ance. In order to obtain the best results the cement 
must be of high quality, the coarse aggregate must 
be clean, hard and graded, and the sand clean and 
graded from coarse to fine. The proportioning 
needs careful attention. A reliable specification 
should be adopted and adhered to throughout the 
stretch, otherwise there may be differences of con- 
traction and expansion producing internal stresses 
tending to disintegration. Too little cement means 
weakness, too much is waste. In order to secure 
density with economy the materials employed should 
be so proportioned that all the voids are filled. The 
mixing should be thorough and the quantity of 
water employed should be moderate and accurately 
measured. Modern research has demonstrated that 
strength is reduced by the use of too great a 
quantity of water. 

Concrete roads should be reinforced, not only to 
provide against tensile stresses, but also to reduce 
to a minimum the possibilities of defects due to 
expansion and contraction. The work in each 
section or slab of roadway should be continuous. 
The line of junction between freshly mixed material 
and that which has already set will be a line of 
weakness. The concrete should be well consolidated. 
In modern practice a hand roller is run over the 
surface immediately the top layer has been placed in 
position and shaped. This presses out superfluous 
water and rolls down uneven places. It is claimed 
that by this method the slabs develop greater 
strength. 

There are two methods of finishing, in one a 
wooden float is used, and in the other a canvas belt 
is drawn backwards and forwards over the surface. 
The latter method is generally adopted when the 
roller is employed, but either method gives excellent 
results. The traffic must be kept off the road for 
at least three weeks, or preferably a month ; this, 
no doubt, is often difficult, but where it is 
impossible to divert altogether the traffic, it is the 
practice to concrete half the width of the road at 
a time. 

Some writers on this subject have expressed the 
fear that access to gas and water mains and electric 
cables would be very difficult and expensive, and 
would be disastrous to the road. Experience has 
proved that these fears are groundless. As has been 
many times pointed out, it is no more difficult to 
cut through a concrete road than, say, any other 
kind of road having a concrete foundation, and if 
proper care be taken in the cutting and refilling, 
the road will be as strong, and the surface as good, 
after the operation as they were in the first instance. 

The increasing weight and frequency of the 
traffic which the roads of this country will, in the 
future, have to bear, demand that in the national 
interest the best possible form of construction should 
be adopted. The strength, durability, and traffic- 
resisting qualities of the concrete road have been 
abundantly demonstrated, and the results so far 
achieved in this method point to the probability, 
if not certainty, that this form of construction is 
the one which will be found most nearly to approach 
the ideal. 





THE DEVELOPMENT OF AEROPLANES 
IN THE GREAT WAR. 

At the Royal Institution, on Tuesday afternoon 
last, Captain G. P. , gave a lecture on “ The 
Development of Aeroplanes During the Great War.” 

In commencing his address the lecturer said 


that the fundamental principle of the aeroplane 


was both old and simple, having been discovered 
by the primitive savages of Australia and embodied 
by them in the boomerang, which by meeting in its 
flight the air at a slight angle got a “ lift.” Due 
to this lift its trajectory might be in part horizontal, 
or it might even rise. Any surface more or less flat 
which travelled at a slight angle through the 
air tended to lift. This lift was increased if the 
section showed a slight camber, and still better 
results were attained if we used not a thin sheet 
but a body of appreciable thickness. This the 
Australians had discovered, and as would be seen 
from Figs. 1 and 2 there was no great difference 
between the wing section of a modern aeroplane 
and a cross-section through a boomerang. The 
resemblance of the latter was still closer to a pro- 
peller section, and, in fact, a boomerang was a 
sort of cross between an aeroplane wing and a 
propeller, the two legs of it having a slight twist. 














— yoga 
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As an example of a modern aeroplane the lecturer 
showed a complete model of a type D.H.104 machine 
constructed by the Aircraft Manufacturing Company. 
This machine was, he said, a high-power bomber, 
which was coming into use just when the armistice 
was signed. It was a biplane, of which both upper 
and lower wings had the same chord and span. 
There were two engines, and the weights of these, 
of the passengers and of the bombs was concentrated 
in a small a volume as possible. The craft in flight, 
therefore, resembled a light boat carrying a very 
heavy load near its middle. This load was trans- 
ferred to the wings by trusses built up of struts 
and ties on the same lines as a bridge truss. The 
ties were of wire, and were usually duplicated, so 
that if one was cut the structure would not collapse. 
This duplication was effected in various ways. In 
addition, cross-bracing was provided between the 
back and front struts so that if a front tie were 
broken the force previously carried by the tie was 
now taken by this cross-bracing and by a somewhat 
roundabout path ultimately arrived at the fuselage 
just as before. The struts were not duplicated, 
and a machine was not guaranteed to fly if one were 
carried away. As a matter of fact, however, flight 
was still possible, as the speaker could testify from 
personal experience. A machine on which he was 
acting as observer broke a strut by colliding with a 
tree. Nevertheless they got safely home. At the 
time he had made a rapid mental calculation which 
led him to believe that the margin of safety was 
still considerable. This was reassuring, but sub- 
sequent consideration showed that in the excitement 
of the moment he had omitted to include certain 
factors, and the margin was, it turned out, really 
much smaller than he had believed at the time. 

In the earliest machines the struts were round 
bars or tubes, but it was soon found that the head 
resistance could be greatly reduced by “ fairing” 
the sections, giving them a rounded nose and a 
“fined” tail. The consequent reduction in the 
resistance was surprising. With a round section 
moving at 100 ft. a second, the resistance per square 
foot of area (taken normally to the line of flight) 
amounted to 12 lb. or 13 lb. per square foot. By 
adding to this section a rounded nose and a fined 
tail its resistance was reduced to only 1 Ib. per square 
foot, and for the same normal area the strut had, 
moreover, a greatly increased cross-section. A 
machine might easily have a dozen struts 7 ft. or 
8 ft. long; so the reduction in the total head re- 
sistance due to fairing these was very considerable. 
The effect of the fairing was due to the fact that if 
moving air met with an obstruction not too sharply 
curved it would bend round it very completely, and 
the conditions then approximated fairly closely 
to those which were assumed in the mathematical 
theory of perfect fluids. With these, however, the 
obstruction would offer no resistance whatever. 





Tf, however, the curvature of the obstruction 





encountered by the air was too sharp the fluid no 
longer followed the contour, but broke away from 
it, leaving a space behind the object. which became 
filled with a turbulent mass of fluid, and the re- 
sistance then became very large. 

Shaped wires were also used for aeroplane ties. 
These, however, were symmetrical sections similarly 
pointed fore and aft, and their resistance was 
correspondingly higher, being about 44 Ib. per 
square foot of projected surface when exposed to 
an air current moving at 100 miles per hour. Even 
this result, however, was a great improvement on 
the figure corresponding to round ties, particularly 
when allowance was made for the fact that a greater 
cross-section was obtained for the same normal area 
exposed to the wind. 

The D.H. 104 machine had, the lecturer pro- 
ceeded, two 400-h.p. Liberty engines which had 
proved very satisfactory. Its maximum speed at 
a height of 10,000 ft., when moving on the level, 
was 123 m.p.h. 

An aeroplane, the lecturer proceeded, had three 
sets of control surfaces, viz., the rudder, the elevator 
and the flaps or ailerons. The elevator was merely 
a horizontal rudder which turned the nose of the 
machine up or down, but the action of ailerons 
or flaps as they were called in this country, was more 
complicated. These flaps formed part of the 
trailing edges of the wings; and provision was 
made so that these flaps could be moved down so as 
to increase the camber of the wing, or pushed up 
so as to flatten it. The controls were interconnected 
so that as one wing was more cambered the opposite 
wing was flattened. The lift of the one wing was 
thus increased and of the other diminished. The 
result of this was to roll the machine. The flaps 
and the elevator were controlled by a single lever, 
known as the “ joy stick.” Pushing this forwards 
or back actuated the elevator, whilst a transverse 
motion actuated the flaps. The use of these flaps was 
now universal. The Wrights had used a different 
arrangement, one wing being twisted up, whilst the 
other was twisted down. The control thus secured 
was enormous, but the machine was a very un- 
comfortable one. In ‘“‘ bumps” the control stick 
was struck backwards and forwards, and tales were 
told of the hands of pilots being rendered bruised 
and bleeding by the jerks of this joy stick. 

The lift of a wing increased as the square of the 
speed, and directly as the angle of incidence up to 
a limit of about 16 deg. Any machine, however 
loaded, would fly if sufficient speed were attained. 
This minimum speed at which the machine would 
just fly was known as the “ stalling” speed. 

For the D.H. 10A. machine this was about 
40 miles to 50 miles an hour. It depended on the 
weight per square foot of the wing surface and also 
on the form of the wing. In modern machines the 
stalling speed was higher than in the early machines, 
since although we now got 1 h.p. for 2 lb. of weight 
instead of 5 Ib. or 6 Ib. as formerly, the total horse- 
power fitted was five or six times as much as 
seven years ago, and the total weights had thus 
gone up. This increase in the stalling speed ren- 
dered necessary great skill on the part of the 
pilot when landing. The “stalling ’’ of a machine 
near the ground was a very serious matter. The 
pilot of a modern machine had therefore to 
approach the ground at a speed reasonably above 
that of stalling, say at 70 miles an hour. When he 
had got within 10 ft. or 15 ft. of the ground he pulled 
the elevator and flattened out. The engine being 
shut off, the machine continued to fall and the 
pilot then “held off” the ground as long as he 
could, skimming it with a few inches. Finally 
the stalling speed was reached and the machine 
gently settled down through these few inches. At 
least this was the ideal way of landing. How nearly 
it was realised depended on the skill of the pilot. 

The upper limit to the speed of an aeroplane 
depended on the power available. In level flight 
this was provided wholly by the engine. Although 
air resistance at flight velocities varied as the 
square of the speed, the propeller thrust did not. 
as might perhaps be anticipated, vary as fast as the 
square of the speed, but at séme power between 
the first and second and the horse-power varied corre- 
spondingly at some power of the speed between the 
square and the cube. This was due to the fact 
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that at high speeds the angle of incidence necessary 
for level flight was reduced, and with it the head 
resistance. If the flight path were not level, gravity 
had a component along the line of flight, which 
added to the effective thrust if the machine were 
descending, and was substracted from it when the 
machine was going up. With modern machines the 
gliding angle was about 1 in 6. and the velocity 
during the glide about 70 miles an hour. With a 
gliding angle of 1 in 6 a machine, if its engines 
stopped, could, if flying at a height of over 5,000 ft., 
nevertheless reach any point of the ground within 
a circle of about 12 miles diameter—the area 
available for alighting was thus about 40 sq. miles, 
In climbing there was a definite angle giving the 
quickest climb, This would be readily seen from 
the analogy of a motor car required to climb to a 
height of 1,000 ft. and having a choice of gradients. 
If the latter were very flat the car would have to 
travel over a very long distance to reach the required 
elevation, whilst on a very steep gradient its speed 
would be low or zero. With modern aeroplanes the 
best climbing speed was rather below that of a 
comfortable glide, being about 60 m.p.h. to 
70 m.p.h. The demand for climbing power had 
greatly increased during the war. The standard 
limit of height was first 3,500 ft. This was then 
raised to 6,000 ft. and later to 10,000 ft., whilst 
to-day makers were required to specify the time 
required to climb to 15,000 ft. or 20,000 ft. The 





actual limit of height to which a machine could 
attain was known as the ceiling, and was at present 
about 30,000 ft. In reading newspaper statements 
about climbs it should be noted whether the heights 
recorded were aneroid readings or not, since makers 
of aneroids assumed in graduating their instruments 
that these would be used at a constant temperature 
of 10 deg. C. At great heights the temperature 
fell far below this figure, so that a reading of 30,000 ft. 
on the aneroid might correspond perhaps to a real 
height of, say, 28,000 ft. In the early days of the 
war a speed of 55 miles an hour and the ability to 
climb 3,500 ft. in 10 minutes was considered a good 
result. 

Of these early machines, the V.E. was interesting 
as the progenitor of the machines having automatic 
stability. In general, the early machines were 
very unstable, and if the pilot abandoned control 
would dive or turn upside down. A few months 
before the war Mr. T. E. Buss, working at Farn- 
borough, had succeeded in securing automatic 
stability by giving the planes a slight dihedral angle 
and adjusting the distribution of wing and tail 
surfaces, relatively to the centre of gravity of the 
machine. It was, the lecturer said, a little doubtful 
whether this was actually the first automatically 
stable machine, or whether the honour lay with the 
Dunn machine. It was not certain, however, 
whether the latter was really stable in the modern 
sense of the term, but it was in any case a very un- 
comfortable machine and not really practical. 

The mathematical theory of aeroplane stability 
had been originated by Bryan who showed that the 
stability could be calculated if we knew 18 quantities 
known as the resistance derivatives, depending on 
the form, speed and angle of attack, and on the 
weight, moment of inertia, and on the position of the 
centre of gravity of the machine. The calculation 





was, however, very difficult, and this was true also 
of the experimental work involved. Nevertheless 
it was now possible to state definitely before con- 
struction whether a proposed machine would or 
would not be stable, 

A machine, the lecturer proceeded, might be out 
of trim without being unstable. An unstable 
machine had no special tendency to go over in an 
definite direction, whilst with a machine out of 
trim there was such a definite direction. The out 
of balance might for example be due to the tail 
plane carrying less than its proper proportion 
of the total load. If the centre of gravity of the 
machine was at one-tenth the distance between the 
centre of pressure of the wing surfaces and of the 
tail plane, the.latter should be set at such an angle 
that in level flight the tail took one-tenth of the 
total load. If it were not so set the machine could 
nevertheless still be made to fly by pulling over the 
elevator. 

The lecturer illustrated the effects of alterations 
in the position of the centre of gravity of a machine 
by means of mica gliders, which, he stated, were 
originated by Lanchester and had been further 
developed by Bairstow. When properly adjusted 
these models would, it was shown, glide steadily, 
however launched, whilst in other cases they dived 
or turned over. 

Bryan, the speaker continued, had shown that 
the problem of aeroplane stability could be divided 
into two parts. In the one, the case of longitudinal 
stability was discussed, and in the other questions 
of lateral stability. For computing longitudinal 
stability it was necessary to know nine of Bryan’s 
derivatives. Speaking roughly, however, we might 
look on an aeroplane as equivalent to a weather- 
cock placed horizontally, the pivot corresponding 
to the centre of gravity of the aeroplane. For 
longitudinal stability it would be obvious from this 
analogy, that the centre of gravity should be as far 
forward as practicable. 

When a longitudinally stable glider was launched 
its flight path in general oscillated about that 
corresponding to its gliding angle and the same 
phenomenon was observed with actual aeroplanes. 
This is illustrated by Fig. 3, which represented 
the “‘ phugoid” curves observed with the R.E.8 
machine. The term phugoid was due to Lanchester, 
who had first studied these flight curves. The curves 
in Fig. 3 had been plotted from observations of the 
speed taken every 5 seconds on an aeroplane 
traversing a phugoid path. In the cases shown 
there was, it would be seen, a considerable damping 
effect. But with large machines this wasslow. The 
reason for this was not entirely understood. 

Speaking generally, when a glider was travelling 
at a speed greater than that corresponding to the 
natural gliding angle the lift on the wings over- 
balanced the lift on the tail, and the nose was thus 
caused to point up. The machine rose accordingly, 
and as the speed fell off a point was reached at which 
the pressure on the tail overbalanced that on the 
wing planes, and the nose was then turned down. 
In travelling down, the machine again acquired a 
speed higher than that corresponding to the glide 
angle, and the cycle already described was repeated. 
If there were no damping these oscillations would 
continue indefinitely. The, further forward the 
centre of gravity of a glider, the more rapid were 
the oscillations. As the centre of gravity was moved 
back these oscillations became slower, and of greater 
amplitude. Finally, if the backward shift of the 
centre of gravity exceeded a certain limit, there was 
no oscillation, and longitudinal stability disappeared. 





PARAFFIN WAX AND ITS 
MANUFACTURE. 

Waxes form a natural group of substances well 
characterised by their physical properties, but 
chemically of widely varying constitutions. Like 
the oils and fats to which they are closely related, 
waxes may be of vegetable and animal origin ; the 
mineral waxes probably belong to either of these 
classes. Crystalline substances, hard and brittle at 
ordinary temperature, the waxes may soften already 
in the heat of a summer’s day; otherwise they are 
remarkably stable and indifferent to atmospheric 
influences and chemically very resistant, and they 
have neither taste nor odour. For these reasons they 





have found varied industrial uses ; they make candles 
and tapers; matches are dipped into molten wax ; 
leather, cloth, paper are waterproofed with it; 
wooden casks are internally coated with wax not to 
impart a taste to the liquids in them; waxes are 
used for keeping the rust off metals and germs off 
food preserves; they are constituents of polishes 
for boots and floors as well as of chocolate creams, 
and paraffin wax has long become very useful to 
naval architects as a material for shaping ships’ 
models. Chemically, waxes may be very complex 
alcohols, fatty acids, esters, &c., or simply hydro- 
carbons. The paraffin waxes, with which Mr. A. 
Campbell, F.I.C., and Mr. W. J. Wilson dealt in 
a paper on “ Paraffin Wax and its Manufacture,” 
read before the Institution of Petroleum Techno- 
logists on January 21, are saturated hydrocarbons of 
the composition Cy, H2 » + 2. The lower members of 
this series are methane, ethane, propane, &c., the 
gaseous and liquid constituents of natural oils, while 
the higher members, from C,,H;, upward, form the 
paraffin waxes, often called paraffins simply. Like 
the gases and liquid hydrocarbons mentioned they 
are isolated by the distillation of petroleum, shales, 
lignites, and their manufacture and industry are 
hence intimately allied with the oil industry. By 
distilling these materials, and shales and lignites in 
particular, partly with the aid of steam, we obtain 
successfully spirit or naphtha (solvent and motor 
fuel), burning oil for lamps, intermediate oils for 
gas making, cleaning, lubrication and engine fuel, 
and solid paraffin, in addition to the residue, coke, 
and the by-products, tar and ammonia. 

Though Lord Dundonald experimented on dis- 
tillation of Scottish shales about 1780, it was not till 
1850 that James Young established the shale-oil 
industry in Scotland. Meanwhile, however, mineral 
fats and waxes had been isolated by Fuchs in 1809, 
from a Bavarian petroleum; Reichenbach had 
introduced the name paraffin (a substance of little 
affinity) in 1830, British chemists had studied 
Rangoon oils, wax had been manufactured on a small 
scale in France, and the candle manufacture had 
been patented. Scottish paraffin, first supplied by 
W. Brown and Co., of Glasgow, commanded the 
market until the American and Galician petroleum 
industry developed. Messrs. Price’s Candle Com- 
pany, of Battersea, worked Burmah oil for candles, 
lubricants and illuminants early in the fifties, and 
exported it to America. At the present time 
something like 350,000 tons of paraffin are produced 
annually by distillation according to Mr. Campbell ; 
at 3d. per pound that would represent a sum of 
10,000,0007. Most of this wax is utilised in the 
candle and match industries. The natural oils 
differ much in their paraffin contents. Baku oil is 
almost free of wax; American oil contains 2 per 
cent. or 3 per cent., Galician petroleum 5 per cent. 
or 6 per cent.; in Assam and Burmah oil the 
percentage rises to 12, lignites are equally rich, and 
Scottish crude oil contains up to 11 per cent. of 
paraffin; oils from Borneo and Persia are also 
valuable sources of paraffin, but hardly exploited 
so far. Most of the wax comes from America 
owing to the huge scale of the petroleum industry 
of that country. The development of the German 
lignite-paraffin industry also dates back to the fifties. 

Paraffin does not assume the crystalline form, 
which ensures its easy separation from the oil with 
which it is associated, until distillation takes place. 
It usually comes over after the kerosene fraction, 
and the melting-points of the scales obtained rise as 
the end of the distillation is reached. In the pre- 
sence of asphaltic matter the distillation has to be re- 
peated and the distillate to be treated with sulphuric 
acid. The manufacture of paraffin proper begins 
with the cooling of the vapours and the separation 
of the scales ; the refining is mostly carried out by 
a “sweating” process, and is a problem for the 
engineer rather than for the chemist. Having dealt 
with the refining of petroleum before the same 
Institution two years ago, Mr. A. Campbell confined 
himself in the paper quoted to the relatively simple 
refining of paraffin. The paraffin which solidi 
is a mixture of many paraffins to which a great 
deal of oily matter adheres. the chemist 
wishes to purify crops of crystals he them 
between pieces of filter paper and washes them with 
solvents for the impurities, being prepared to 
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sacrifice part of his crop, which will be absorbed 
by the paper. He also resorts to fusion. 
The sweating process is of the fusion type. To 
hasten the solidification, however, the distillate 
has in the first instance to be cooled, by air or by 
brine. This was in the early days done in shallow 
pans; the solidified mass was then shovelled into 
bags which were drained and then submitted to 
pressure ; the filtrate was once more cooled to gain 
the “ soft scale,” the first product being the “ hard 
scale.” In the old drum cooler, cold brine circulated 
through a drum slowly revolving in the liquid, the 
solid settling on the drum being scraped off. This 
chilling was frequently too rapid, and the product 
was difficult to purify by subsequent filtering in the 
press or through fuller’s earth or other material. 
In the later apparatus the cooling is external, the 
vessels being cylinders or tanks of large surfaces, 
through and over which the liquid passes con- 
tinuously. These coolers are mainly of the Hender- 
son, Bryson and Thomson types. A G. N. Hender- 
son cooler will cool 2,400 gallons from 84 deg. F. 
down to 35 deg. in 24 hours, with brine at 13 deg., 
and 1,500 gallons of a paraffin distillate of 120 deg. 
can be reduced to 40 deg. by brine of 16 deg.; these 
are examples given by Mr. Campbell; the figures are 
much influenced by the viscosity of the oil, of course. 
At the Oakbank Oil Works, Beilby introduced, in 
the eighties, for a very viscous oil, cells of the type 
of ice-boxes, 8 ft. deep, 16 ft. long, 1 ft. wide, slightly 
tapering; the oil was allowed to freeze for three 
days, and the solid paraffin then forced out by means 
of a helix, extending at the bottom of the cell from 
end toend. In the Thomson process later adopted 
there, the heavy oil is, as Sir Boverton Redwood 
explained during the discussion, first run through 
a tower where it meets air from a blower; it then 
passes through an annular water cooler fitted with 
scrapers, further, through a similar cooler, where 
it is cooled by the cold oil from the filter presses, 
and is finally pumped direct through the anhydrous 
ammonia cooler to the filter presses. The tempera- 
ture in the ammonia cooler is gradually lowered, as 
the liquid passes from the top inlet to the bottom 
outlet. 

The purification of the paraffin scale was first 
effected on laboratory lines by spreading the scales 
on and between absorbent materials and submitting 
them to pressure and also by washing them with 
solvents to remove oils adhering to the surface. 
In 1871, John Hodges cast the scales into cakes, 
placed them on a bed of absorbent material (dry 
sand, cloth, filter paper) and heated the whole in 
ovens by means of steam which played directly 
upon the paraffin. Subsequently the sweating was 
carried out on inclined shelves of corrugated iron 
covered with coir matting, and the steam was sent 
through coils. Tervet and Allison ran the melted 
crude paraffin into pans upon bands of cotton canvas 
or used vertical sweating cells made of gauze or 
perforated metal. James and William Baxter 
placed the cakes on edge inside perforated cases 
fixed to parallel endless chains. In the cylindrical 
sweating stoves and the trays of Henderson both 
the filling-in and the removal of the paraffin are 
carried out in the liquid state. In the Bayonne 
refinery of the Standard Oil Company, in New 
Jersey, the paraffin is cooled down to ointment 
consistency in horizontal drums, and the fused mass 
then run into shallow pans of huge dimensions, 
30 m. long, 6 m. wide, and 15 cm. deep, surrounded 
by the steam coils. The oils sweated out are treated 
with concentrated sulphuric acid and bleaching 
agents; they are utilised as light lubricating 
materials and submitted to continuous circulation 
and distillation in stills arranged in step fashion. 
Mr. Campbell also mentioned the Whiting plant 
(not on the Henderson plan) of the same company in 
which sweating is carried out in cylindrical tanks 
of 40,000 gallons capacity with the aid of vertical 
hot-water pipes. 

A mixture of hard and soft scale of melting-point 
127 deg. F., ¢.g., he further stated, would require 
24 hours’ cooling and 35 hours’ sweating to yield 
31-5 per cent. of the white wax, 59-5 per cent. of 
yellow, and 9 per cent. of soft sweating, the melting- 
points of the products being respectively 138 deg., 
120 deg., 100 deg. F. Generally speaking, the tray 
form of sweating stove required 58 hours for the 


complete cycle of operations. Mr. Campbell re- 
ferred to two recent suggestions, Edeleana goes 
back to a washing process, but he treats the scale 
with a solution of unsaturated hydrocarbons in 
sulphurous acid, which is an important reagent in 
the purification of oils. S. N. Dickie fuses all the 
scale obtained at low temperature and pumps it 
through nozzles against a current of cold air into 
centrifugal drums with wire-gauze walls of fine 
mesh in order to separate the atomised and solidified 
grains of wax from the oil. The suggestion looks 
tempting, but Dr. Dunston expressed the opinion 
that the cooling would be too rapid. 

Mr. A. Campbell, who is an authority in this field, 
illustrated many of the devices mentioned by slides, 
which were all the more interesting as very little is 
published on this subject. His particular point was 
whether the hard scale and the soft scale should be 
sweated separately, or the mixture should be sweated 
as such. The former method might be expected to 
produce the better yield of white wax, which is 
relatively of higher value than the yellow wax. 
The detailed account of the experiments made by 
Messrs. Campbell and Wilson with various mixtures 
of hard scales (melting at 129 deg. F.) and soft scales 
(melting-point 113 deg. F.), sweated for different 
periods and at different temperatures, appears, 
however, to demonstrate the superiority of sweating 
the mixed fractions over the method of sweating the 
fractions separately. There was also a decided gain 
in time by sweating the total scale ; in one case the 
sweating period was reduced from 30 hours to 
16 hours by treating the whole mass instead of 
dealing separately with fractions of the hard scale 
and soft scale. Dr. L. Lomax, who said during 
the discussion that he had himself found that a 
fairly wide range of fractions and slow raising of 
the temperature were necessary for successful 
sweating, was ready to accept this conclusion. 
Mr. Campbell further pointed out that careful 
distillation was most essential for good extraction ; 
heavy oils and paraffin were at present run with a 
good supply of dry steam, not particularly super- 
heated, with a vacuum of 20 in. or 22 in., in order 
to obtain good results right to the cnd of the 
distillation. 

The final process in wax production is always 
said to consist in stirring 1 per cent. or 2 per cent. 
of charcoal into the fused wax, leaving it in contact 
with the char for about 15 minutes and then filter- 
ing through cloth. According to Mabery the com- 
mercial paraffins from Pennsylvania oil range, as 
Mr. Campbell stated, in formula form C,,H;, up 
to C,,H,,, and in melting-points from 10 deg. up 
to 76 deg. C. (50 deg. to 169 deg. F.). The ordinary 
candle is either stearin (melting at 130-5 deg. F.) 
or a mixture of commercial stearin and paraffin 
(melting at 133 deg. F.); the melting-points of the 
mixtures are below those of both the contituents. 
The addition of stearin to paraffin makes the candles 
stiffer and raises the bending-point though slightly 
lowering the candle-power. Whether the bulk of 
the paraffin production will continue to go into the 
candle manufacture remains to be seen. 





Tour or Brazinian DELEGATES IN GREAT BriTaINn.— 
With the object of strengthening the business and 
personal relations between Great. ‘britain and Brazil, 
the Federation of British Industries has invited to this 
country a delegation of representative Brazilian business 
men. It may be recalled that this organisation was 
responsible for the visit of a body of Greek commercial 
men to the United Kingdom in the autumn of last year. 
The reasons influencing the Federation of British 
Industries to select Brazil in the first instance from 
among the Latin-American republics may be very shortly 
stated. Brazil's area alone, covering more than half 
South America, entitles her to this preference, apart from 
the moral influence exercised in that Continent by her 
wholehearted challenge to Germany at an early and 
critical stage of the war. With a view to considering 
the representative industries of both countries which 
would best profit by the tour, it has been decided that 
Mr. W. 8. Barclay, who was loaned by the federation to 
Sir Maurice de Bunsen’s Mission to South America 
during last summer, should proceed to Brazil and spend 
a few weeks there before conducting the delegates to this 
country. It has also been arranged, by courtesy of the 
De ment of Overseas Trade, that Mr. Hambloch, 
H.M. Commercial Attaché in Brazil, shall accompany the 
party to this country and throughout their tour, a fact 
which will be of very great advantage to the delegates. 
Mr. Barclay will sail for Brazil on April 5, will 





ponangp for the tour to begin in this country not later 
than June 15. 





INDUSTRIAL NOTES. 


Mr. F. H. McLxop, Director of the Department of 
Labour Statistics, states in The Labour Gazette, that 
employment in January showed a further decline, 
whether tested by the trade union percentages or by 
the number in receipt of the Government out-of-work 
donation or by the records of the Employment 
Exchanges. 

Trade unions with a net membership of 1,141,767, 
excluding those serving with the Forces, reported 
2-5 per cent. of their members as unemployed at the 
end of January, as compared with 1-2 per cent. at the 
end of December and 1-0 per cent. a year ago. 

Of the 3,561,710 male and female workpeople insured 
against unemployment under the Acts of 1911 and 
1916, the number unemployed at the end of January 
was 353,647 (or 9-93 per cent.), compared with 6-71 
per cent. for January 3, 1919, and 0-88 per cent. on 
January 25, 1918. For males and females separately 
the percentages unemployed at the end of January 
were 6-08 and 20-58. In addition to these 353,647 
workpeople, there were 325,056 persons (95,376 men 
and boys and 229,680 women and girls) in occupations 
not included under the National Insurance Acts who 
were unemployed on January 31. 

Excluding demobilised members of His Majesty's 
Forces, the number of persons who were unemployed 
on each Friday in January, according to the statistics 
of the Government out-of-work donation scheme, was 
as follows: January 3, 356,707 ; January 10, 417,621 ; 
January 17, 479,075 ; January 24, 543,215; January 31 
625,149. The number of demobilised members of 
His Majesty’s Forces in receipt of out-of-work donation 
at the end of January was 53,554. 

The number of men on the live registers of the 
Employment Exchanges on January 31 was 273,876, 
and the number of women was 453,912. The corres- 
ponding figures for January 3 were 166,603 and 279,078. 
The number of vacancies unfilled on January 31 was 
67,318 for men and 51,881 for women, the corresponding 
figures for January 3 being 73,740 and 39,510. 

The changes in rates of wages (including war bonuses) 
reported to the department as having come into 
operation in January, to take effect either in that month, 
or from earlier dates, resulted in a net increase of 
60,000. in the weekly wages of about 250,000 work- 
people. The principal changes were advances of 5x. 
and 2s. 6d. respectively per week to women and girls in 
the engineering trade, and advances, varying from 
7} per cent. to 34} per cent. on pre-war wages, to tin- 
plate workers in South Wales and Monmouthshire. 

Reductions in hours of labour taking effect in 
January affected over 1,600,000 workpeople, whose 
recognised hours were reduced by an aggregate of 
10,500,000 per week. These reductions affected, 
amongst others, all classes of workpeople in the 
engineering and shipbuilding trades and workpeople 
in some of the principal other metal trades, for whom 
a uniform week of 47 hours was arranged, and surface 
workers in all the principal coalfields, whose hours 
were reduced to a uniform weck of 49 hours. Further 
reductions took effect early in February, including 
that resulting from the adoption of the principle of a 
working day of 8 hours for railway servants. 

The number of trade disputes beginning in January 
was 105, and the total number of workpeople involved 
in all disputes in progress was about 460,000, as com- 
pared with 150,000 in the previous month, and 93,000 
in January, 1918. The estimated aggregate duration 
of all trade disputes during the month was 2,918,000 
days, as compared with 1,174,000 days in December, 
1918, and 533,000 days in January, 1918. 





According to The London and China Telegraph, the 
China labour force in France has proved such a success 
that it is not surprising that it should be in contempla- 
tion to retain it to assist in the work of reconstruction 
in the devastated areas. The Chinese Minister in 
Paris has made a representation to his Government on 
the subject, and it is believed there will be no difficulty 
in making the necessary arrangements. This request 
from France is regarded as another testimony to the 
splendid character of the work by Chinese during the 
war. They have proved themselves tireless and 
enduring workers, and have shown remarkable courage 
under shell fire. It is probable that Chinese already 
in Europe will be retained in part for the reconstruction 
work instead of new recruits being sent. So far, the 
only Chinese labourers returned have been a few 
hundred, who were ill or wounded in German air raids. 
These returned labourers, though ill, were all 
enthusiastic about their experience and about the 
treatment they received while in service. 





The Ministry of Labour has announced that the 
Government = lcs had under consideration the 


industrial unrest which has recently manifested itself 
in various districts, and they have decided to call 
a’ National Industrial Conference at which members 
of the Government can have an opportunity of meeting 
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representatives of the industries of the country so that | 


the general situation may be discussed and the views 


of the representatives of employers and workpeople | the. ball 


ascertained. 

The conference is to be held at the Central Hall, 
Westminster, on Thursday, the 27th inst., at 10.30 a.m. 

The arrangements for the meeting are in the hands 
of the Ministry of Labour, Montagu House. Admission 
will be by ticket. only. Invitations are being issued 
to all Joint Industrial Councils and Interim Industrial 
Reconstruction Committees, asking them to arrange 
for the attendance of the chairman and vice-chairman 
of the council or committee, together with two other 
members. The intention is that, as far as possible, the 
industries of the country be represented through their 
Industrial Councils or Reconstruction Committees, 
but in industries where such councils or committees 
do not exist, invitations are being addressed direct 
to the organisations most fully representing the 
employers and workpeople respectively, 

It is desired that the conference be as fully repre- 
sentative as possible, but owing to the limits of 
accommodation it is necessary for invitations to be 
restricted generally to organisations which represent 
most widely the interests of the industrial community. 





The Ministry of Labour strongly urge employers to 
notify their requirements for any class of labour to the 
nearest Exchange or employment office. If such 
offices are informed by employers of all vacancies of 
any kind, it is possible for them to offer suitable 
employment to applicants for out-of-work donation, 
whereas without this information it is possible that 
donations will be paid to people who are not entitled 
to receive it. 

Employers, therefore, can materially assist both 
themselves and the Exchanges at the present juncture 
by notifying all vacancies of any kind. 





A leaflet has been issued by the Ministry of Labour. 
It is entitled “* Industrial Councils. The Recommenda- 
tions of the Whitley Report.” It states that the Joint 
Industrial Councils were unanimously recommended 
by a committee appointed by Mr. Asquith to advise 
the Cabinet on the future relations of employers and 
employed. It gives the names of the members of the 
committee, the objects of the Whitley Report, the 
constitution of Industrial Councils, &c. The leaflet 
is marked H.Q. 7 B. 

Statements having been made to the effect that the 
ballot paper circulated to the members of the Miners’ 
Federation contains a statement that the Government 
have “failed to grant” the miners’ demands, the 
Minister of Labour, on behalf of the Government, 
addressed last Saturday the following letter to Mr. 
Smillie, president of the Miners’ Federation :— 

‘“* My attention has been called to a statement which 
has appeared in the Press to the effect that the ballot 
paper which is being circulated by the federation states 
shortly the four proposals made to the Government by 
the miners, and adds: ‘The Government having 
failed to grant the above proposals, are you in favour 
of a national strike, Yes or No ?’ 

‘“*T do not know whether the Press statement correctly 
describes the form of the ballot paper, but I would 
point out, on behalf of the Government, that it is 
inaccurate to say that the Government have failed to 
grant the miners’ proposals. On the contrary, so far as 
regards the part of the wages claim, which is based upon 
the increased cost of living, the Government have 
offered an immediate advance of wages of 6s. per week 
to meet the increase in the cost of living since the 
date of the miners’ last advance, and they have made 
it clear that if the amount is disputed, or if it is claimed 
that the figures upon which the sum is reached are not 
accepted, the Government are prepared to leave it 
to be adjusted by an independent tribunal. 

‘“* Again, so far as regards the miners’ claim for an 
increase in wages to secure an improved standard of 
life and for a shorter working day, the Government 
have not ‘ failed to grant the miners’ proposals’; the 
reply of the Government is that they fully sympathise 
with the desire of the miners for an improved standard 
of living, but that as the claims submitted necessarily 
involve far-reaching consequences to the whole com- 
munity, including the miners themselves, it is essential 
that there should be an investigation to ascertain the 
facts. They have expressed their intention to set up 
a committee to make this inquiry without delay and to 
ask the miners to select representatives to act as 
members of it. 

“Similarly with regard to nationalisation of the 
mines the Government have not expressed any view 
in opposition to the miners’ pro ; their opinion 
is that a decision cannot be given, and ought not to 
be given, on a question of this magnitude and import- 
ance until there has been an opportunity to inquire 
into the subject in its various aspects and until the 
Government and the country have before them the 
results of an examination made by a competent body. 





“T venture to suggest to you that.the members of 
your federation are entitled to have before them on 
ot. paper, not only a statement of the terms 
proposed by you, but also a correct account of the 
attitude of the Government towards these proposals.” 
We dealt with the miners claims on page 218 ante. 





The report for the current month issued by the 
Steam Engine Makers’ Society states that the member- 
ship is now 26,000 and the capital 260,000/. The 
report strongly appeals to all the members throughout 
the country to come out into the open and defeat all 
those who make loud professions, not a few of whom 
bear foreign names, and who have deliberately set to 
work not only to wreck organised society but also trade 
unionism. The events in London, in Belfast and on 
the Clyde can obviously have but one ending, namely 
defeat. There is danger ahead for the bona fide trade 
unionists, who, acting in combination upon the basis 
of discipline and order have long since proved their 
worth both to the State and to ialieatey. No progress, 
adds the report, can be made by mob rule, revolutionary 
ravings and the resultant “sabotage”; and while 
there is yet time, all right-thinking and loyal members 
of the Steam Engine Makers’ Society and of all other 
trade unions are urgently requested to combine with 
a view to seeing that “the citadel of freedom and 
progress be not irretrievably wrecked, as it undoubtedly 
will be if the lines of self-discipline and order be not 
at once resumed,” 





The National Council of the Commercial Motor 
Users’ Association (Incorporated) has been informed 
that the Government will shortly require employers 
to join a suitable federation in order to regularise 
dealings with labour. The council has accordingly 
entered into an arrangement with the Motor Transport 
Employers’ Federation, under which the new con- 
ditions can be met by haulage contractors and other 
owners of commercial motor wagons or vans. Captain 
F. G. Bristow, who is secretary to the two bodies, 
can be addressed at 83, Pall Mall, London, 8.W. 1, 
for fuller information. 





SHortTaGe or [Ron OnE In GermMany.—The absence 
of supplies of minette ore, coupled with the gradual 
consumption of existing stocks, has already e itself 
seriously felt at several iron works, more especially at 
such which almost exclusively used minette ore and 
where the supply of available ore from other quarters is 
either curtailed or wae owing to transport difficulties. 
Thus the Rhenish 1 Works, Duisburg, have been 








utilised the power generated by steam obtained from 
the waste heat from their smelting furnaces. The 
reduction in the output of pig-iron and other products is 
fairly tangible. At some works the supplies of ore, 
including Swedish ore, are somewhat larger, but the 
necessity for Germany of arriving at a speedy under- 
standing with France in regard to prompt deliveries of 
minette ore becomes more and more evident. The 
supply of ore from the Siegerland and neighbouring 
districts also leaves much to be desired as far as the 
iron works on the Ruhr are concerned. 





Navat Honovurs.—The following honours have, with 
the approval of His Majesty the King, been conferred 
upon naval engineers, among others :—For valuable 
services in effecting repairs to H.M.8. Tedworth, a 
Membership of the Order of the British Empire has been 
conferred upon Acting-Artificer Engineer H. J. Northey, 
R.N. For services in action with enemy submarines : 
To receive the Distinguished Service Cross: Chief 
Artificer Engineer F. J.. Baker, R.N. To receive the 
Distinguish Service Medal: Engine-Room Artificer 
G. U. Reid, R.N.V.R. To receive a Bar to the Dis- 
tinguished Service Medal : Chief Engine-Room Artificers 
3c. Addison, R.N.R., and W. L. Milton. For services 
in mine-sweeping operations :—To receive the Dis- 
tinguished Service Cross : ay eee yg! Cc. F, 
Holt, R.N.R. For services in Monitors off the Belgian 
Coast between July 1 and November 11, 1918: Mentioned 
in Despatches : Chief Electrical Artificer J. B. Hutchings, 
Chief Eengine-Room Artificer R. F. Taylor, R.N.R. or 
miscellaneous services: To receive the Meritorious 


Service Medal: Chief Engine-Room Artificer W. J. 
McCleery, D.S.M., R.N.R., and Engine-Room Artificer 
J. H. Robson. Mentioned in Despatches: Engineer- 


Commander J. B. Pulliblank, D.8.0., R.N. For services 
in cruisers employed on escort, convoy and trol 
duties: To receive the Meritorious Service Medal : 
Chief Engine-Room Artificers George Francis, W. H. 
Hicks, W. J. Howell, George Elliott, G. F. Lockwood, 
and H. J. Northey, and Teeiaottoee Artificer Tom 
Appleby, R.N.R. For services in the Mediterranean 
Station: To receive the Meritorious Service Medal: 
Chief Electrical Artificer R. J. L. Keith ; Chief Engine- 
Room Artificers William Vivian, T. F. Bevan, R.N.R., and 
M. P. Warren ; Engine-Room Artificers J. J. Beckwith, 
O. G. Martin, W. G. R. Eldridge, Claudius Haslam, 
A. C. Rundle, W. N. Enslie, John Thackray, and Allan 
Waining. For services in the mercantile marine : 
To receive the Distinguished Service Cross: Chief 
Engineers George Cockburn and John Blanchflower, and 
Third Engineer William Craig. The President of the 
Portuguese Republic has been pleased to confer the 





Milita: Order of Avis . upon ia wor aT 
R. A. Steer, R.N., and John Mann,-R.N.” 


compelled to close down a b part of their shops which | '89g 





THE FEDERATION OF BRITISH 
INDUSTRIES. 


A MEMORANDUM from the Provisional Committee of 
the British Manufacturers’ jon sent out this 
week to firms associated with the corporation describes 
interesting developments in connection with Sir Charles 
Mandleberg’s scheme for the expansion of the British 
export trade. ose proposals attracted considerable 
interest and obtained substantial support among 
business men when they were put forw a little over 
a yearago. It will be recollected that in September last 
a ore regen meeting of manufacturers held in 
Manchester resolved to form an organisation to carry 
the plan into effect, and a provisional committee was 
appointed, with Sir Charles Mandleberg as chairman, 





to the British Manufacturers’ Corporation into 
wee for that purpose. Over 300 firms in England , 
Scotland and Ireland had d to be iated with 








the proposals, forming a substantial nucleus for the 
new organisation, and a couple of months’ ework in 
committee Ited in te proposal ing ready 
for submission to the associated firms. Matters had 
reached this stage when, towards the end of November, 
the committee were approached by the Federation of 
British Industries with a view to effecting a fusion with 
that ger The federation has a membership of 
over individual manufacturing firms and about 
a tae mip even meee Its Overseas Trade Committee, 

irous of a ive overseas trade policy, reported 
that after eunetel consideration they had poh to the 
conclusion that the principles first formulated | in 
Sir Charles Mandleberg’s scheme were sound, and that 
they had made them the basis of their own proposals. 
In these circumstances they thought it would be a t 
waste of energy and lead to overlapping if the clwene 
went through independently, and they « ted a 
fusion of the British Manufacturers’ Corporation with 
the federation for the p of carrying out the schemes. 

A general meeting of the federation, on December 12 
approved the proposals, and as the result of the negotia- 
tions then opened conditions of fusion have been agreed 
upon by the respective committees, and these were to be 
submitted to a general meeting of the British Manu- 
facturers’ Corporation on February 20. 

The terms of the pro’ amalgamation make it clear 
that the export trade development policy on which the 
federation is about to embark is identical in essentials 
with the scheme first suggested by Sir Charles Mandle- 
berg. It is pro to appoint G issioners in such 
foreign and colonial markets as may be determined, 
who will act for members of the organisation in various 
ways, such as appointing selling agents when ted 
to do so, protecting members’ interests when desired, 
and taking — measures in emergencies. The 
Commissioner would necessarily be a British subject, 
with previous experience of the country to which he 
was appointed, and thoroughly acquainted with the 
uage, the commercial needs and the trading customs 
of its le—in short, he would be a man of high 
commercial standing, comparable to the principal of an 
important business. His functions would include 
the collecting and classifying, with the aid of a staff, 
of the trade information from that area likely to be of use 
to British manufacturers ; reporting on foreign com- 
petitors’ activities; acting for members in a legal 
capacity when necessaty in the protection of their 
interests ; reporting on the financial status of local 
firms ; and advising members on such matters as import 
duties, methods and cost of transport, local labour 
conditions and wage-rates, &c. At home, an important 
feature of the scheme will be the organisation of the 
federation’s branch offices throughout the country as 
centres at which all information on export 
trade routine can be promptly obtained by members. 

An annual subscription of 1001. entitled British 
Manufacturers’ Corporation firms to this Overseas 
Commissioner service, as well as to the other services 
which the federation already renders to members. 
Under the agreement the British Manufacturers’ 
Corporation is to have immediate and substantial 
representation on the committee that will administer 
the scheme. The Provisional Committee of the British 
Manufacturers’ Corporation in their memorandum state 
that they have been largely influenced in their decision 
to recommend fusion by their belief that under the 
conditions arr the Commissioner service will be 
carried out in the spirit in which the proposals were first 
drafted by Sir les Mandleberg and afterwards 
adopted by the British Manufacturers’ Corporation as a 
hopeful and practical working policy for the speedy 
expansion of the British export trade. 

















Import Restricrions.—The Federation of British 
Industries are pressing on the Government the absolute 
necessity of not allowing products which compete with 
those of any industry in this country to be imported 
and sold at prices with which éxisting conditions make 
it impossible for the home industry to com » until 
that industry has had a reasonable opportunity of con- 
verting from a war to a peace footing. The federation 
realises that pressure may be brought to bear upon 
the British Government by foreign Governments who 
desire to import into this country, but such considerations 
appear to them to be infinitely less im than that 
cited. Further, they point out that the decision of the 
questions which arise in connection with the raising of 
restrictions and ting of licences often iavelies 
very minute inquiries into the available and potential 
supplies of small articles. inquiries can most 
satisfactorily be made thro an organisation such as 
the federation, which c ® manufacturers in every 
branch of industry and has collected very full statistics 
as to the producte of the various industries. ~§ ~ 
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NAVAL ENGINEERS. 
‘To tHe Eprror or ENGINEERING. 

Sizn,—When the future historian of naval engineering 
comes to search your for information as to the 
and advancement of the naval engineer, he 

will find himself confronted with many scores of articles 
and hundreds of letters which, spread over half a century 
or more, illustrate the rugged path the engineer has had 
to climb while striving to gain his goal. And among 
this material the historian will find your comments on 
the famous letter of Sir Edward Reed to The Times of 
January 19, 1877, in which he summed up the man-of-war 
and the naval engineer of that time. “‘ Every war vessel,” 
wrote Reed, “is now a steamer, and some of our most 
owerful and valuable ships have not a sail upon them ; 
ut, on the contrary, are huge engines of war, animated 
and put into activity in every part by steam and steam 
alone. The main propelling engines are worked by 
steam; a capeete steam engine starts and stops them ; 
steam ventilates the monster ; steam weighs the anchor ; 
steam steers her; steam pumps her out if she leaks ; 
steam loads the gun; steam trains it; steam elevates 
and aegerune it ; the ship is a steam being, and the only 
man who understands it, can work it with safety, can 
control it efficiently, can use it, care for it, tend it, 
reserve it, repair it, renew it, is the engineer,” 
Reed went on to say, “the engineer is to-day almost 
precisely evhere he was twenty years ago, a snubbed, 
subd and subordinated man, with a dozen officers 
put above him to look down upon him, and keep him 
in the inferior place which the Admiralty has assigned 
to him.” Even The Times had to admit the justice 
of Reed’s strictures, and that the position of the 
engineer was one of the “great blots on the naval 
system.’”’ Since 1877 many changes have taken place, 
and though the question of staffing our engine-rooms is 


yet, | T 





is satisfactory, but recent events seem to show that 
once again the question will become acute, and that it is 


even now entering upon, © cycle of operations 
ce in ot’s .i 4 
one various ¢ 


like the ideal substan: 

which, after having 

changes, returns to its original state and begins its cycle 
once-more. To-day there are, in the Navy, engineer 
officers trained at Keyham, engineer officers entered 
direct from works colleges, engineer officers for 
temporary service entered from anywhere, commissioned 
officers promoted from warrant officers, commissioned 
officers promoted thro the intermediate grade of 
mate and, last of , the Selborne-Fisher-Ewing 
* observational’’ engineers, the lieutenants (E) who, 
coming from Osborne and Dartmouth, are to be regarded 
as the products of the attempt to combine in one person 
the attributes of “‘a seaman, a Fy pi a soldier, an 
engineer and a man of science.”” But in spite of all these 
various brands of officers, what the naval rulers really 
think of the engineer is seen when it is stated that the 
Olympic, while under the White Ensign, could boast of 
33 engineer officers with commissions, while the Tiger 
counts but three! Our largest battle cruisers, with a 
stoker battalion 600 ma go into action with an 
engineer officer of the rank of lieut t-colonel, another 
with the rank of major and a third with that of captain. 





t is not contended here that there is room for 33 com- 
missioned engineer officers in our capital ships, but it is 
8 that any officer capable of taking charge of a 
complete watch in the engine-room of such a ship is 
worthy of a commission, and that it is not right that the 
officer performi this important and onerous duty 
should bear the relative rank of a superior sergeant-major. 
A yee of a century ago our big ships, our “ Anson’s” 
and our *‘ Hood’s” did muster five or six commissioned 
engineer officers, and that should be the position now. 
It may, however, be argued that during the war the 


by no means done with, the old type of engineer officer ; ing branch h t h a iddli 
who received his training in Keyham College has little to Cen Geantiteasn tins tikaien. Shae —— 
complain of as regards pay status. has ind is entirely placed out of court by the fact that the 





been a stormy career, and what under other circum- 
stances might perhaps have been the 
‘last scene of all 
“That ends this strange, eventful history,” 
is well worth recording, as it is typical of many other 
things which have happened during the last eighty years. 
The part of the — we now come to begins about 


fifteen years ago, and it runs rgennge: | ike this: 
“Once upon a time the two great men who ruled the 
King’s Navee wished to make everybody happy—at 


least some thought they did—and so at Christmas time 
in the year 1902 they caused Santa Claus to put into the 
Navy’s stocking a wonderful paper which, while it 
showed a delightful ignorance of human nature, madé 
all sorts of nice promises, and above all it was going to 
make every naval officer ‘a seaman, a gunner, a soldier, 
an engineer and a man of science.” In fact, a 
naval officer was to be completely “ Pelmanised.” It 
was all so wonderful, that it was just as if these two 
men had discovered one the philosopher’s stone 

other the elixir of life. There were to be lots of pro- 
motion and lots of pay. Every one was to be a jack-of- 
all-trades, and even the engineers, who always appeared 
—at least in print—about as miserable as ** noor 
condemned English’’ before the battle of Agincourt, 
thought at last their luck had changed. But alas for 
all their rosy visions, for many of them were deceived by : 


“The seeming truth which coming times put on 
To entrap the wisest.” 


They forgot all about the wicked fairy in the piece, 
and so sel the engineer-commanders expected 24s. a 
day on promotion they trusted too much to the two 
great men, for a few months later another paper came 
out, saying “Oh, this was only meant to refer to a 
favoured few,’’ and so most of the engineer officers learnt 
once again that— 


* All that glitters is not gold.” 


But the real Cinderellas in the story were the dozen or 
so of “ assistant engineers for temporary service.” The 
paper in the stocking distinctly said there was to be 
accelerated promotion, so that the “ average period of 
reaching each rank will be assimilated as far as possible 
to that of the executive branch, so as to correct the present 
disparity of age’; but the “assistant engineers for 


at 
the 


temporary service " found that when the promotion ball. 


opened they were not allowed to go, and like Cinderella 
> 20 had the unhappy experience of seeing all the others 
o off and enjoy themselves while they were left behind. 
at the wicked fairy did this for no one seems to know, 
unless it was to keep these officers as object lessons to the 


boys at Osborne, to warn them what might happen if they | °°? 


dared to take up engineering. However that may be, 
someone at last seems to have scotched the wicked fairy, 
for not only have the engineer-commanders been granted 
at last their 24s. a day on promotion, but it has been 
found out that after all the nine surviving “ assistant 
engineers for temporary service” are ngt such bad 
fellows after all ; they may once have been ugly ducklings, 
but now they have turned into beautiful swans and are 
to be allo to fly with their fellows. This story, Sir, 
of righted wrongs, is a part of the history of 1918. The 
“* Tite ” who prevented the engineer-com- 
manders from getting their 24s. a day on promotion 
fifteen years ago, at least has this to his credit, that he 


has saved something like 300,000/. to his country, but of 
the individual res ible for the treatment accorded 
the “ assistant rs for temporary service "’ the less 
said the better. must have belonged to that 


which you referred to in your recent suggestive article on 
“The ponte Man.” 


The absence of late from your columns of any corre- 
spondence on the naval 
some_of your readers to thin 


that nowadays everything 








famous “ Jerram Committee’’ now sitting suddenly 
finds itself faced with the demands of the boy artificers 
to be called “engineer students” and to be entered as 
“ assistant engineers,”’ and seeing they are the only folk 
who are being trained by the Admiralty on anything 
like proper engineering lines, it is difficult to see that 
the demands can be altogether pushed aside. That they 
will be shelved for the time cannot be doubted, but 
aspirations like these cannot be stifled, and it looks as 
if the next ten years is going to see the old battle all 
over again. Whether the powers that be resolve to 
imitate the ostrich-like action of their predecessors 
and hide their heads in the sand, remains to be seen. 
From the days when the Secretary of the Admiraltysaid 
‘“*A dangerous set of projectors had supplied their 
Lordships with a whole fleet of iron steam vessels, 
altogether useless, it. would seem, as ships of war,” 
and Admiral Symonds did his utmost to prevent Brunel 
introducing the screw-propeller, past the time when 
inspectors of machinery were considered well paid at 
a pound a day and Admiral Hoskins could with impunity 
compare the engineer to a lascar with a bottle of oil, the 
history of the naval engineer question is a series of bitter 
controversies, niggardly concessions and belated reforms ; 
while the twentieth century saw the greatest blunder 
of all—the -_ o the Royal Naval Engineering College 
at Keyham. tever is done now, engineering in the 
cent 2 for the next twenty years will be largely in the 
hands of the boys who have passed through the Indus 
and Fisgard and every member of the engineering 
profession will sympathise with their ambitions and wish 
them success in their efforts to gain the status which is 
compatible with the important duties they are called upo: 
to perform. 


Yours, &., 
“An ENGINEER.” 





CIVIL AERIAL TRANSPORT. 
To THE Eprror oF ENGINEERING. 

Sim,—In your issue of Enermveertne of February 7th, 
1919, appears an article by Sir George Greenhill ; having 
recently been engeged on the problem of economical 
flight I read it wi t interest, and though his results 
seem to come near the truth in the examples he gives of 
the Handley-Page machine, this is chiefly so because of 
an arithmetical error. 

In the first place lef me put in a po for old dame 
Nature. ‘‘On the sine law the lift is found to be ample 
for ascent into the air, and the flying machine is to- 

a practical justification of this new Helmholz-Kirc 
theory,’’ says the author. This seems to imply that we 
y to-day becanse of the theory. Would flight be 
impossible without the theory ? It seems so, for as long 
as we held to the theory of that not unknown “ancient,” 
to wit Newton, flight was impossible. 

The petrol consumption is worked out under certain 
definite assumptions: the we'ght, speed, attitude and 
altitude must be constant and this is y impossible. 
To make an allowance for loss of weight we are told that 


the range L must be multiplied by 


Ww—P 
Now L = ser and the correction merely implies 
then that the whole journey is made with the final 
nstead of the initial weight, the former fallacy re- 
main ng. 
With regard to the Handley-Page example there are 
the following weaknesses :— - 34x 2,24 
. , ‘ 133 x 0 
Co the oe oie 
rrecting obvious slip x 5500 
W _ 63 : 2,240 





we get 


» and this = 5°8, not nearly 5. 





im gree’ question might lead | A 


K now becomes 91 and H.P. 810. 


This H.P. too is the effective horse power and not. the 
H.P. developed by the agen: even with as high an 
efficiency as 81 per cent. the result gives us 1,000 as the 
ine power, as against the 700 actual. 

me too put in a plea for sanity: why, oh why should 
knots and nautical miles, kilometres kilometres per 
hour be sane and miles and miles per hour be insane? 
e geet nee are ae why —e. nee be used? 

urther ies appear in the of air density. 
This is not halved until a height of greater than 20,000 
feet is attained, and when it. is the flight speed K would 


be changed to ./2 K, not 2 K as the author states. 
Under his conditions the range of flight is unaffected 
by height, which is contrary to experience. Within the 
limits of a possible speed we may say that the 
greater the speed the greater the efficiency of the pro- 
peller and therefore the smaller the rol consumption 
for a gis 2n effective horse power. ‘The range for a given 
weight of petrol may be increased by an amount up to 
5 per cent. by choosing a a 10,000 feet higher. 


ours faithfully, 
9, Waverley Road, Norwich, O. GLAUERT. 
Feb. 14, 1919. 





LABOUR. UNREST. 
To THE Epiror oF ENGINEERING. 

Sir,—I have read quite a number of prominent 
opinions regarding our position in the world’s market 
at the present time and our inability of cheap production 
to enable us favourably to compete with foreign trade, 
but nowhere have I seen offered a definite solution to 
this problem. We have in Britain to-day opportunities 
in trade and commerce which we or our people for 
generations before us could never have dreamt of. The 
possibilities presented now give us the chance of becoming 
one of the largest producers, and the opening is here 
for building a nation financially and _ industrially 
stronger than ever. In the meantime, we are un- 
doubtedly throwing away our most valuable time owing 
to the industrial unrest and the seething discontent of 
the majority of workers, and there is no possible shadow 
of doubt that this is becoming increasingly alarming, 
and I am afraid is going to be very much worse in the 
near future when demobilisation is complete. I wish 
to state that I hold no brief for either employer or 
employee ; but at the present time the high cost of 
almost every commodity of life is, to say the least, 
most irritating to people of ordinary incomes, and is not 
conducive to either rest or contentment in the workman. 
The whole system of relations of employer and employee 
must be changed. The great gulf between employer 
and employee must be bridged, and that very quickly. 
Our system of management must assume a more cordial 
and sympathetic attitude to the workers and officialism 
must be curtailed. I do not mean by this that the 
worker is to be pandered to by any means, or that he is 
to be placed in a position of the absolutely indispensable 
and allowed to do as he likes ; but a compact must be 
made and loyally kept by both parties. The workmen 
must give @ good day’s work for a good day’s pay. 
Personally, I have always found this method to prove 
most satisfactory and profitable, and in very few cases 
where the trust has been placed in the workman have 
Thad cause to regret it. course, there are exceptional 
cases, such as bad timekeeping, laziness, &c.; in such 
cases, the matter being proved to my satisfaction, has 
resulted in instant dismissal. Give the worker some- 
thing to work for worth working for—a feeling of security 
and a job worth looking after, and I am sure you will 
find the results highly satisfactory. 

This is a difficult matter to deal with. Our present 
position is that with restrictions of trade unions on the 
workman’s side and the hard and bad bargain on the 
employer’s side, the best results are not obtained. 
I make bold to say that 35 per cent. to 40 per cent. 
more work could done by the workman without 
detriment to health than is done tesy Do but in the 
majority of cases if this was to be done by the worker 
the price of the work is invariably cut down or pressure 
brought to bear to speed-up all workmen concerned, some 
of whom are not as expert as others. 

Now I contend that this is entirely wrong, and is the 
cause of the feeling that the employer is eagerly waitin; 
to squeeze the workman on the slightest pretence, an 
consequently the attitude of the worker to the employer 
is anything but cordial. 

Alter this, and you will find that more beneficial results 
follow a se of security, satisfaction and mutual 
respect for both sides. To give an instance of this, 
a few days ago, after numerous consultations between 
employers trade union officials, a referendum was 
taken on the 47-hour week; this eventually, after 
considerable expense, was agreed to; but what do we 
find 2 No sooner had the new agreement been adopted 
than the officials pounced on the men, the 10 minutes 
hitherto recognised as a break for refreshment bein 
immediately cut off (not that the officials concerne 
were not quite justified in their attitude and were quite 
within their rights); the result, however, was another 
strike, and the whole work to go over again, thus wasting 
valuable time, irritating the workers, and we wonder 
why it is that we are losing so much ground. Really 
it seems to me that this matter could have been handled 
in a very much more satisiactory manner by the officials 
concerned, for even if the men did lose 10 minutes 
they could have easily made it up, and I have no doubt 
would have done so had the case been handled a little 
more diplomatically; a.d in the meantime we are 


losing our prospects of foreign trade and our possibilities 
of becoming one of the largest producers in the world. 
Can we wonder at it? But instead, we are causing 





increased industrial unrest and sure drifting into chaos, 
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the result of which is not very far to see—revolution, 
and possibly much worse. fai : 

Let us be warned in time ; this is a very serious matter 
and the question of industrial maa has got to be 

ttled; it is a tion which is increasing in 
impose daily, ae be faced squarely and a 
satisfactory solution arrived at. There will shortly be 
possibly 2,000,000 to 3,000,000 men coming back from 
the front, with the of finding no employment 
and no income but a t of 298. from the Government, 
which will give very little comfort for those with wives 
and families. I am id there is going to be some 
very hard thinking among these r soldiers of ours, 
after the fighting done and the sacrifices made to come 
back to the possibilities of starvation on 29s. at the 
present cost of living. Will they ask themselver the 
question, I wonder : this what we have fought for ? 
Is this the thanks our country offers us after four years 
of hell ? 

The mt position is very serious ; let us face it 
boldly, reasonably and together, and above all justly ; 
we are entering into new conditions ; history is being 
made ; the old world will never be quite the same to us, 
but I am sure with justice, reason and mercy this old 
British race of ours will once more rise to the occasion 
to place us in that position which, after the last four 
years or more of horror, we may justly claim. 


Yours faithfully, 
_ ¥. MAcLACHLAN. 


To tHE EDITOR OF Lemay 
Srr,—During my service overseas as an officer in charge 
of a forward travelling gun-repairing workshop, I have 
come into closer touch with the skilled workman than is 
rhaps possible under any other conditions, for one 
shares all their trials and troubles, and thus it is possible 
to get under the “‘ trade union” feeling of susp 


Birmingham. 





icion, 

T have had some hundreds of men of most of the skilled 
trades under me, and have kept a rough diary of the 
opinions they have of trades unions in general, and they 
all agree that a good man is prevented to a great extent 
from doing well for himself, owing to the standardisation 
of wages, for the good man has to carry the medium and 
poor worker with him. I would like to suggest the 
following, which I have at various times, when oppor- 
tunity presented itself, discussed with men, and without 
exception they are all in favour of its adoption :— 

That every tradesman carries a card, which card gives 
details of the owner’s efficiency, this is arrived at by an 
examination held, with, as examiners, a representative 
of the Employers’ Federation (works manager) and a 
trade union official, who must be in both cases practical 
men. The results of such examinations will be detailed 
upon the owner’s card as ‘‘excellent,” “good,” or 
“fair,” for “heavy,” “‘medium” or “light” work. 
There would be three rates of wages possible, one for 
each class, and at the end of twelve months a man could 
demand re-examination with a view to betterment. 

I subjoin herewith a rough idea of such a card, which 
could be made up something like the soldier’s pay book, 
and it would then act as a pocket case as well, 
therefore would not be so liable to loss. 
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I put these suggestions forward, not as an expert, 
but as one who has pre-war employed such men, and 
therefore as one who is directly interested, and also who 
desires to see all these labour disputes a thing of the past. 

Yours truly, 
; Favitte C. Poutton, 
Lieutenant (late Acting-Captain) I.0.M., 
M.LE.E. 


A.M. 
Forthside, Stirling, N.B., February 12, 1919. 





“ NEW INDUSTRIES FOR ENGINEERS.” 
To tHe Epitor or ENGINEERING. 
Str,—Your allusion to “the large and prosperous 
engineering undertakings in Switzerland” in to-day’s 
issue of yee Journal reminds me that Switzerland had 
means of educating engineers long before we took the 


“\far failed. According to Professor J. 


| that a mixture of copper oxide and reducin 


++ | divided metallic copper ground up in 1 
. | crude oil of 14 deg. or 16 deg. Baumé ; this oil is asphaltic 





matter up in this country. Switzerland, “‘a country 
practically devoid of coal and iron,’’ was full of highly- 
trained engineers, many of whom o lishmen 
(whose names I can give bp ee fifty or sixty years og0 
from leading positions in foreign countries; and t 
daughter of my old friend Buticaz was the first woman 
to take an engineering degree ; so the existence of Swiss 
engi ing works is no mystery. Did you, Sir,.know 
that the son of one of our cleverest English scientists is 
now in Switzerland absorbing what it would be difficult, 
if not impossible, for him to in England. 

I have an inconvenient memory for some things, and 
I fear that you are —— too much blame on Mr. 
Chamberlain’s Acts of Parliament, which, thirty-five years 
ago, put an end to much gambling and wild speculation ; 
and the reaction may have carried munici things a 
little too far; but do not allow this to made an 
excuse for our shortcomings in regard to knowledge. 
“Legislative drawbacks ” may so better than the real 
reason for our being left behind in so many races; but 
let us look at all the facts and try to get ahead again. 

Faithfully yours, 
Witt1am H. Massey. 
Tonyford, February 15, 1919. 





| 
Tue British JouRNAL PHoTocRaPHic ALMANACK.- 
Although of less formidable dimensions than in past | 
years, this volume comes to hand with the quality of its 
contents kept up to the usual high terran f The 
foremost place is taken by a most useful c r on 
Photographic Definitions covering the whole field of 
the science, whilst notes on apparatus, processes and 
formule are numerous and excellent. One feature, 
symptomatic of the difficulties wrich manufacturers 
have to contend with at the present time, is the almost 
general absence of price quotations for the various 
commodities mentioned in its many advertisement 
pages. 


TRADE witH THE Dominions.—The Federation of 
British Industries has had under consideration the 
means by which it could contribute to developing the 
commercial ties between Great Britain and the Dominions 
and with this object in view has organised, with the 
support of the various Dominion representatives in 
London, a series of tours of members of the various 
Dominion Imperial Forces to the industrial centres of 
Great Britain. The first of these tours started on the 
18th inst., when a representative party from the South 
African Imperial Force was entertained by the federation 
at the Princes’ Restaurant, and left later in the day for 
Grantham. During their tour the South African repre- 
sentatives will have the opportunity of visiting the 





firms of Ruston and Hornsby, Limited ; the Birmingham 
Railway, Carriage and Wagon Company, Limited ; the 
General Electric Comp Limited, at Witton; the 








a? 
Wolseley Motor Cary Limited ; and the Handley 
Page aeroplane works. It is hoped that as a result of 
these tours the South African representatives will 


and | obtain a useful insight into the productive power of the | P® 


Mother Country, and will enter into personal relations 
with our leading manufacturers to the mutual benefit 
of South Africa and Great Britain. The federation 
considers that these tours, besides being of commercial 
importance, may serve as some small mark of the appre- 
ciation which is felt by British industry of the magnificent 
achievement of the Dominions during the war, and may 
in some small measure contribute to consolidate the ties 
of friendship which have grown out of the sufferings 
borne in common during the last four years. 





AvuToMaTIC COPPERPLATING.—Owing to the high 
melting-point of copper, and to the oxidisability of 
copper and iron, attempts made to plate iron with copper 
by immersing the sheets into molten c r have so 
- Richards 
(Bulletin of the American Institute of Mining Engineers, 
oe 1919), the Metals Plating Company, of Eliza- 
beth, New Jersey, have adopted a new process of what 
they style automatic copperplating; the process is 
covered by American patents of the year 1916, granted 
to William E. Watkins. The principle of the process is 

4 nts is 
applied to the sheet iron in the form of a fairly fluid 
paste by an inking machine ; the sheets are then passed 
through a furnace in which a temperature is maintained 
sufficiently high to reduce the copper and to weld it 
with the iron. The best plating mixture corisists of 
4 Ib. of copper oxide and the same amount of finely- 
allon of Mexican 


and seems to be the cheapest reducing medium available. 
As 1 gallon of this oil is said to be able to reduce 5 Ib. 
of copper oxide, part of the oil would remain at disposal 
for reducing any iron oxide formed during the operations. 
As described the sheets are singly inked by the machine 
and either lifted up by hand or automatically fed into 
the machine by a device due to Mr. Conran, of the same 
company. In this device the sheets are stacked on the 
top of one another and the pile is continually being 
raised so that the top sheet is always at the same level ; 
a suction cup above the pile further raises the top sheet, 
while a jet of compressed air is introduced beneath the 
sheet to prevent its adhesion to the sheet below. The 
inked sheets are fed on a conveyor and there compressed 
laterally so as to be bent to a cylindrical arch with the 
inked face upward ; in this shape they enter the furnace, 
being better suited to withstand collapse than when 
flat. The parts of the conveyor exposed to the full 
heat are made of nichrome. The furnace atmosphere 
is reducing; the carrier delivers the sheets to flattening 
rolls which pass them on to the cooling room. There are 
a few illustrations in the article, but hardly any further 
particulars. 


| amounts to about 





THE GERMAN IRON INDUSTRY 
INTERESTS IN LORRAINE. 


A nuMBER of the leading German concerns in the iron 
industry, more especially those in the Saarbriicken 
district, are very heavily interested in Lorraine under- 
tongs: Pane more so probably than the firm of Thyssen 
and -+ Milheim-an-der-Ruhr, which early in the 
present century commenced acquiring iron ore deposits 
in Lorraine on both sides of the frontier, then, and up 
till now, in existence, and also secured a substantial share 
in the Sambre et Moselle (Montigny and Mézieres) iron 
works. Thyssen, in addition to Hugo Stinnes. is also 


the principal shareholder in the coal-mining concern, 
the and Mosel iohg Compter. Karlingen, Lorraine. 
In the year 1912 the n firm, through purchase 


of shares secured a controlling influence in the Lorraine 
Iron Works. The area of the minette concessions, 
in German and French Lorraine, of which the Thyssen 
firm, by a series of purchases, has ired the trol, 
5,000 acres. The extensive works 
at Hagendingen, comprising iron works, Thomas steel 
works and rolling mills, were only taken in hand in 1910, 
within comparatively few years of the commencement 
of the war, and the following year they were transferred 
into a separate company, the Thyssen Steel Works, with 
the altogether nominal capital of 1,000,000 marks, 
but with the unlimited Thyssen credit at its back. At 
the end of 1917 the iron works and the mines stood 
booked at 83,610,000 marks, the company’s liabilities to 
the so-called Thyssen group amounting to 54,830,000 
marks. The company has only once paid a dividend, 
of 4 per cent., in year 1913, but Thyssen has his own 
way of managing and financing his immense industrial 
property. The report that Thyssen had sold his property 
in | el to French buyers bas been contradicted, and 
Germany will, one may rest ass' , do all in her power, 
whatever that may amount to, to prevent the privately- 
owned German industrial undertakings in ine from 
being transferred to French owners. At the worst, 
payment at their full value is hoped for. 

Of other large German concerns matorially interested 
in Lorraine may be mentioned the Dillingen, the Réchling 
and the Stumm undertakings, which all own blast 
furnaces in Lorraine, and the Gelsenkirchen and the 
Rombach ns, to tion two more, are also heavily 
engaged in the Lorraine industry. Under the present 
circumstances the Lorraine iron works are naturally 
placed in an awkward position ; they are only working 
on a reduced scale, they have to pay their men in francs 
they cannot, at least not at their own will, bandle or 
dispose of their production and their connection with 
the Steel Union has, of a necessity, been upset. France 
is understood to have already helped them with an 
advance, but otherwise they have to fall back upon their 
German connections. 

It goes without saying, that the iron and other 
industries of Lorraine have been vastly developed during 
the fifty years which have passed since the previous 
ace, the introduction of the Thomas method 
(1878) gave a mighty impetus to it. A few to 
show the present extent of the iron and other kindred 
industries in Lorraine may be of interest :— 

In the year 1912 there were in Alsace-Lorraine, 191 
limited companies with a capital of 486,000,000 marks 
and reserves of 132,000,000 marks. Of these, 132 com- 
panies, with a cay ital of 363,000,000 marks, paid dividends 
averaging 8-2 per cent. They were mostly mini 
companies and iron works, alkali undertakings 
textile companies. 

In the year 1912, there were in Alsace Lorraine : 
2,270 sq. km. of rented ore deposits ; 70 sq. km. exploited 
in mining ; 3,539,000 tons of coal, representing a value 
of 38,900,000 marks, were worked; 47,176 tons of 
petroleum, representing a value of 2,800,000 marks, were 

; 20,080,000 tons of iron ore, re ting a 
value of 53,930,000 marks, were worked ; 9,758,000 tons 
of iron ore were used at the iron works (in 1911); 
2,908,000 tons of pig-iron, representing a value of 
136,210,0°0 marks, were produced; 1,444,950 tons of 
steel were produced, representing a value of 154,380,000 
marks; 2,457,000 tons of coal were imported ; 137,240 
tons of alkali, sngenntns a value of 2,960,000 marks, 
were produced ; 72,543 tons of salt, Keg erry a value 
of 1,518,000 marks, were produced. State railways 
had an aggregate length of 1,921 km. 











SHIPBUILDING IN JaPan.—A notable feat recently 
accomplished in Japan is the building of a steel steamer 
of &, tons gross, and 9,000 tons deadweight, within 
24 days, says The London and China T . The 
keel of the steamer, the Raifuku Maru, was down at 
7 a.m. on October 7 last; the vessel was launched at 
6 a.m., on October 30, the official trials were successfully 
carried out on November 5, and within a few days she 
sailed, laden, for South America. The length of the 
vessel is 385 ft.; her beam is 51 ft., and her moulded 
depth is 28ft. She attained a mean speed of 14-39 knots 
on the two trial runs of 3 miles each. The whole of the 
construction was carried out under the survey of ‘‘ Lloyd’s 
Register.” This feat of ay aoe construction is clearly 
an important and creditable incident in the development 
of the Japanese shipbuilding ind , for the short time 
taken represents a very remarkable reduction on the period 
hitherto required. Even inthe United States, where, last 
year, feats of rapid construction quickly succeeded each 


other, great prominence was given to the building of the 
steamer Crawl Keys, at Ecorse Detroit River, within 29 
days. Yet the Crawl Keys was a much smaller steamer 


than the Raifuku Maru, being 2,300 tons gross, and 3,300 
tons deadweight, with a length of 261 ft. 6 in overall, a 
beam of 43 ft. 6in., and a de of 22ft.6in, The 
Raifuku Maru was built on the gantry system by the 
Kawasaki Dockyard Company, Limited, at Kobé. 
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MASK AND BODY PROTECTOR FOR 
WELDERS. 


We illustrate on the present page a pattern of mask 
and body protector for welders, which is now in 
extensive use at the works of Messrs. Cammell Laird 
and Co., Limited, at Birkenhead. It is very essential 
that an appliance of this kind should be so made that 
the wearer has the free use of his hands even when in 
awkward positions, and this requirement is well met 
by the device shown. The mask is attached to the 
wearer's head, while the fireproof protecting cloth is 
fixed to his overalls’ and can be raised or lowered as 
required to permit the worker to see or speak. The 
ear-pieces can be opened or closed as desired and the 
eye screen can be lowered as shown in one of the 
illustrations. 

If necessary—as, for instance, when arc welding is 
being done overhead—a fireproof cloth cap can be 
added to the equipment. The 6 oner~ rights for the 
arrangements illustrated are held by Messrs. Cammell 
Laird and Co., Limited, and Mr. E. V. Jones, the 
assistant shipbuilding manager at the works at Birken- 
head. It may be added that the equipment affords 
good. protection for men working side by side at a 
bench, a condition of affairs when, if hand screens 
be used, trouble is caused to a worker by the flashes 
of other electrodes than his own. 








PATENT LITIGATION IN 1918. 


A NuMBER of cases of patents tested in the Courts, 
of interest to engineers, have been reported in 1918. 

Among these, Ferranti’s Patent No. 18047/03, 
relating to spinning, twisting and doubling machinery, 
was held to be very meritorious, and its non-user 
satisfactorily explained, so that an extension of the 
patent for seven years was granted, as to some of the 
claims. 

Worrall’s Patent No. 13100/04, for fences comprising 
bars with a series of punctures therein, combined 
with bars passing through the punctures was sought 
to be extended, but the petition was dismissed on the 
ground that there was no novelty in the invention. 

Dewar’s Patent No. 13638/04 for the absorption of 
gases by exposing to the gas charcoal cooled to a 
temperature comparable with that at which the gas to 
be absorbed boils, was held to be very useful and the 
remuneration of the patentee to have been inadequate. 
An extension of the patent term for five years was 
therefore granted. 

Taylor's Patent No. 12735/04, for a short base 
rangefinder, was also extended for five years, the 
comptroller not contesting the merit of the invention 
or the inadequacy of the patentee’s remuneration, 
but certain conditions were imposed as to the supply 
of rangefinders to Government departments. 

Action was brought on a patent to Just, No. 
8743/03, for drying and preserving milk and milk-like 
products, according to which it was alleged the solids 
of the milk were obtained in a dry, but otherwise 
unaltered condition. At the trial it was held that this 
claim could not be substantiated, and the patent was 
declared invalid. This finding was upheld by the 
Court of Appeal. 

The Stahlwerk Becker Patent No. 27838/12, for 
a high-speed tool steel produced by the addition of 
up to 15 per cent. of cobalt in chromium or tungsten 
steels, was revoked on the ground that steel made 
according to the prescription in the specification and 
sold prior to the date of the patent was not experi- 
mental, nor was the manufacture of it secret or 
confidential. This decision was upheld by the Court 
of Appeal and subsequently by the House of Lords. 

Revocation was also ordered of the Daimler Patent 
No. 16924/13, for steel cylinders for internal-combustion 
engines made in one piece with lugs, flanges and the 
like, having the cooling jacket welded to the lugs and 
flanges on the cylinder, upon which latter no direct 
welding takes place. 

Action was brought on the patent to Justice, 
No. 4236/07, for a pulling-over machine for boot and 
shoe manufacturing, in which the last was supported 
bottom down in a plane at an angle to the horizontal, 
with the toe pointing upwardly toward the rear of the 
machine, and with the fore part and tip line in full 
view of the operator. It was held at the trial that the 
position of the boot in the patented machine was the 
position in which the hand-laster views his work in 
order to see whether the tip line is correct, and that 
while it was true that the machine produced better 
results both in speed and quality than a prior machine, 
which was alleged to be an anticipation, there was no 
invention in the idea. The action was therefore 
dismissed, and the judgment upheld subsequently 
both in the Court of Appeal and in the House of Lords. 

Another important case is that of the B.T.H. Patent 
No. 21513/06, for working tungsten by subjecting the 
metal in a coherent form to the action of heat, while 
it is being operated on or manjpulated, It was held 
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by the Court that a wide claim for so working tungsten 
could not be upheld in view of the state of the art, and 
the common practice of metallurgists. The patent 
was therefore declared invalid, and this judgment was 
subsequently upheld by the Court of Appeal and the 
House of Lords. 

There were no design litigation cases in 1918, of 
special interest in engineering, but three trade-mark 
actions should be noted. 

An application practically for the registration of the 
word ‘ Victory”’ as a trade mark for hack saws was 
opposed by owners of the trade mark “ Victor” with 
a laurel wreath. It was held that the applicants user 
was modern and with a knowledge of the owners’ rights. 
Registration was, therefore, not allowed. 

A special application for the registration of the 
surname “ ge” in respect of sparking plugs, was 
allowed to proceed, the name, although not particu- 
larly rare, not being a common one, and the user as a 
trade mark for ten years being established. 

In an action brought by the A.G.S. Manufacturing 
Company, Limited, the defendants, who alleged that 
the letters “‘ A.G.S.” were used in the trade to denote 
aeroplane parts in a general schedule, were restrained 
from representing that they stood for the name of 
the defendant company in any way. This was upheld 
on appeal. 





THe GERMAN LOCOMOTIVE AND Ro une - Stock 
Inpustry.—The same unsatisfactory, retrogressive 
conditions which at present prevail in most German 
industries manifest themselves in locomotive and wagon 
construction. The main and auxiliary workshops of 
the Prusso-Hessian railways employed before the war 
70,300 hands, which number gradually was doubled 
during the war, amounting in the beginning of 1918 to 
140,140 hands. In spite of this increase in the number 
of septoyers, the capacity of the works has materially 
decreased. It is stated that during the summer of 
1918 as many as 950 locomotives were delivered duly 
repaired per week, whilst the number had receded to 
680 per week in the beginning of 1919. The shortage of 
materials is not so pronounced at these works as at the 
private concerns, since the Railway Department still has 
considerable stocks. The lack of copper caused much 
difficulty during the war in the repair of locomotives, and 
certain parts which were formerly always made of copper 
had to be made of iron. Demobilisation has, to a great 
extent, mended tters and, besides, a fair amount of 
copper is said now to be available. The private concerns 
have had greatly to reduce their output. One of the 
largest suiestaiioan in this branch in North Germany 
was not able to deliver a single locomotive durin 
December, although the number of hands employed 
been materially increased. A number of new firms 
have taken up the repair of locomotives, but seem to have 
to contend against a considerable amount of technical 
difficulties. The Prussian Department for Public 
Works has placed contracts for an amount of 1,600,000,000 
marks, and altogether 3,300 locomotives and 71,000 
wagons have been ordered. The Berlin Tramways have 
recently contracted for a large number of cars and 
trailers, principally with the Hannover Wagon Company 
which, being outside the combine, accepts lower prices 
than the works within the ring. These works have 
orders for 100 driving cars and 100 trailers, the former 
being about 250 per cent, and the latter 100 per cent. 
dearer than before the war. 





Tue InpustTRiaL RECONSTRUCTION COoUNCIL.—A 
special conference will be held under the auspices of the 
Industrial Reconstruction Council, on Thursday, Feb- 
ruary 27, at 5.15 p.m., in the Hall of the Institute 
of Journalists, 2 and 4, Tudor-street, E.C. 4, when an 
address will be given by Major Pells, R.E. (Assistant 
Director, Efficiency and Costs Section, Ministry of 
Munitions), on “Scientific Management in Industry.” 
The lecture will be followed by a discussion. No tickets 
are necessary. 


Tue Crype-Buitt Arrsuip R. 34.—The new Clyde- 
built airship R. 34, says The Glasgow Herald, is expected 
to have a speed of 80 m.p.h. to 90 m.p.h. under average 
weather conditions, and to be capable of crossing the 
Atlantic from Scotland to New York and returning 
without stopping. She is 670 ft. in length, 79 ft. in 
diameter, and of 2,000,000 cub. ft. capacity. She has 
a lifting power of 50 tons, and a total horse-power— 
in five engines—of 1,250. Four cars or gondolas are 
suspended from the framework, the forward being the 
navigating or control car from which the vessel is 
operated, and in which there are also the wireless 
telegraphy and wireless telephony cabin and the ballast 
and bomb controls. From each car there runs to the 
top of the vessel a wire ladder, which leads also into a 
corridor that runs all the length of the ship. At the 
extreme stern, near the rudder and the elevating planes, 
there is a machine-gun platform, while right on the top 
there is another platform for machine guns and also for 
a 2-pounder gun. There are water ballast tanks having 
a capacity of 2,000 lb., and petrol tanks capable of 
carrying fuel sufficient for eight days’ continuous running. 
All these tanks can, if necessary, be released at any 
time and dropped clear of the ship. If caught at sea 
in fog the R. 34 can stay in the air for three weeks at 
a time, or can throw out a sea anchor and ride out a 
storm, keeping in touch with the land by wireless, or 
asking for whatever assistance may be desired. 





Personat.—The Dominion Iron and Steel Company, 
Limited, of Sydney, Cape Breton, Canada, inform us 
that they have appointed Mr. John McSkimming, of 
Atlantic Chambers, 45, Hope-street, Glasgow, their 
representative in Scotland.—Messrs. Samuel Denison 
and Son, Limited, of Leeds, have opened a London office 
at 28, Victoria-street, Westminster, 8.W. 1.—-Mr. Thomas 
Clarkson, M.Inst.C.E., M.I.Mech.E., of Chelmsford, has 
been elected president of the Institution of Automobile 
Engineers for the ensuing year.—The Westminster 
Tool and Electric Company, of Suffolk House, Laurence 
Pountney Hill, London, E.C. 4, inform us that they 
have opened an office at 72, Waterloo-street, G:asgow.— 
Mr. J. E. Hurst has resigned his position as chief Metal- 
an paves chemist to Messrs. D. Napier and Sons, aeroplane 
and motor manufacturers, of Acton, London, to take up 
the ition of research chemist and technical adviser 
to Messrs. the Stokes Castings, Limited, chiefly engaged 
in the production of high-class castings by a patented 
centrifugal process. — We are informed that Sakchi, 
the site of the Tata Iron and Steel Works, has been 

d J h 7 by the Government of India, in 
commemoration of the founder, Mr. Jamsetji N. Tata. 
The tal address will be, in future: The Tata Iron 
and Steel Works, Jamshedpur, Via. Kalimati, B.N.Ry., 
India.—The Westminster Tool and Electric Company, of 
Suffolk House, Laurence Pountney Hill, London, E.C. 4, 
inform us that they have opened branch offices at 





72, Waterloo-street, Glasgow, where stocks of their 
‘* Westpool ”’ electric portable drills will be held.—The 





Hoyt Metal Company of Great Britain, Limited, have 
removed to 105, Deodar-road, Putney, London, 8.W. 15. 
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MAURER'’S HELIO-CHRONOGRAPH. 


ee 


Tue precision-heliograph, or sunshine-recorder which 
we illustrate in the annexed photograph, is due to 
Dr. Julius Maurer, director of the Swiss Federal 
Meteorological Institute at Ziirich. The instrument 
is so mounted on its base that the axis can be fixed 
parallel to the earth axis; an adjustment for different 
latitudes can easily be made. The clockwork which is 
enclosed in the body of the instrument then turns the 
inclined axis in such a way that the lens mounted 
approximately at right angles to the axis, in a plane 
parallel to that axis, follows the sun in its apparent 
diurnal movement. The position of the lens is also 
adjustable; it can slide on the two supporting rods, 
which are themselves pivoted at their lower ends, 
and this movement is guided by the two arc-shaped 
projections shown in the photograph. With the aid 
of these devices it is arranged that the focus of the lens, 
which faces the sun, always falls on the cylindrical 
surface of the recorder drum which describes one 
revolution about its axis in the space of 2 hours; a 
worm gearing further imparts an axial movement 
to the drum, amounting to 6 mm. in 2 hours. The 
movement of any point on the drum is thus helicoidal, 
and the instrument can be adjusted for solar declination. 
The drum is covered with ordinary blue paper, into 
which the sun rays burn their record; the abscisse 
indicate time. The lateral displacement of the card 
amounts to 120 mm. per hour; every point of the 
card is thus exposed to the sun rays for about } minute, 
and a shadow period of 4 minute is recorded by the 
heliograph ; ordinary paper can be used, and the 
colour, hardness and thickness of the paper are matters 
of little consequence. In these respects, as well as in 
its essential features, the Maurer heliograph, which 
was first described in 1911 and has since 1913 been 
adopted in Switzerland and elsewhere, differs from 
that of Dr. Dupaigne, who last year claimed priority 
for his instrument. of 1914. Dupaigne uses photo- 
graphic paper, and his lateral displacement is only 
14 mm. per hour. The Maurer helio-chronograph is 
made by the firm of James Jacquet, Baile. The instru- 
ment is simple in spite of the advantages which it 
possesses over other heliographs. Thelargedimensions 
of the card arean important feature. Crowded records 
are not only indistinct, but where the burns are too 
close to one another, they immerge into one another. 








APPRENTICESHIP INTERRUPTED BY WAR 
SERVICE.* 
1. Tue Prostem STATED. 


Tue problem may be briefly stated. Apprentices, 
who enlisted at 18, have lost periods of training, which 
often amount to as much as three years and occasionally 
to more. Those who enlisted at a later age have lost 
shorter periods. Except, therefore, where they have 
been employed in technical units, the will return to 
industry with no greater skill and knowledge than when 
they enlisted ; and many of them will have forgotten 
much of what they had learnt. But they will return 
with the needs of men, and often of married men. If, 
therefore, they are to complete their training, they will 
require, while doing so, first, a man’s wage and not a 
boy’s, and, secondly, one equal or near! equal to what 
they could obtain on unskilled or semi-skilled work. 

On the other hand, such wages will be more than the 
employer can afford. In technical skill his apprentices 
will at best be in the position of youths of 18 or 19. 
It is true that, being older and in many cases improved 
in health, physique and self-reliance, their value will 
be greater than when they enlisted; but this will 
not compensate the employer for the increased wages he 
must pay to attract them back 

Hence the gap, between what the employer can pay 
and the apprentice take, must be bri if the 
apprentices are to complete their training and become 
skulled and not semi-skilled workmen. Their further 
training is rendered essential for industry by the 
depletion of skilled labour during the war, the more so 
that, being cox sips Mayet oe they can be fitted most 
rapidly to make the loss. 

f a achabion feir to both sides is to be found, the State 
must step in. It called upon the apprentice to abandon 
his training, the employer to release him ; and it must 
therefore bear part of the cost of re-establishing him. 
The inquiries t have been made demonstrate, first, 
that the employer can and will pay a substantially 
increased wage during whatever further period of 
training is required, and that, by means of an intensive 
course of instruction, this period can be shortened. The 
obligations of the State, therefore, will be correspondingly 
red . It is proposed to meet them in the manner 
described below. 


2. Score AND Osgects oF THE SCHEME. 


(i) The scheme is limited to those who, before enlist- 
ment, were apprentices in a skilled trade, and covers 





* Statement issued by the Press Bureau. 





women as well as men. The numbers of women affected, 
however, should be very small. 

(ii) Skilled trades are understood to be those in which, 
before the war, the normal practice was to require a 
person, as a condition of admission as a journeyman, 
to undergo a course of training of not less than three 
years’ duration, for a period definitely fixed in advance, 
and terminating not earlier than the commencement of 
the twentieth year of age. This will be the minimum 
required of a trade as a whole, but individual employers 
must also comply with the provisions of the scheme 
appropriate to their particular business. 

(iii) The term “ apprentice” is used in a broad sense, 
and is not limited to those who are serving under an 


indenture or other written agreement. test is 
rather that a person before enlistment was actually 
learning a skilled trade. Apprenticeship will thus include 


training given under less formal conditions, or where 
there is only a tacit understanding between the parties. 
Further, a person who was learning his trade in a number 
of firms may be allowed to qualify on the production of 
satisfactory evidence that he was actually being trained. 
(iv) Training in a trade will be given under a definite 
scheme for each trade prepared by a body representative 
of employers and wor m in the trade and approved 
by the Minister of Labour. No State grant will be 
paid unless there is such a scheme, nor to any 
except in accordance with its conditions. The 
to be adopted for prepering and enforcing such schemes 
t i 


is outlined below. 8 proposed to utilise both the 
workshop and the technical institution in giving training, 
(v) In every trade the scheme lays it down that 


apprentices over 21 (in Scotland 23 receive from 
all sources not less than certain proportions of the 
journeyman’s wage in the trade and district. This 
proportion will be three-quarters of the standard rate 
plus war bonus, (if any) for the first year of such training, 
and five-sixths for the remainder of it. 


3. Ourtines or THE Scueme. 
1. Apprentices Included and Excluded. 


The following conditions are laid down :— 

(i) The apprentice must prove that he (or she) was, 
prior to enlistment, an apprentice as defined. 

(ii) be he 4 = ery must have been under the age of 21 
(in Scotl 3) at the time of enlistment. 

(iii) No State “ allowance "’ will be paid in respect of 
any apprentice until the termination of his ori 1 
apprenticeship, or until he reaches the of 21 (in 
Scotland 23) where the apprenticeship continues beyond 
these ages. 

(iv) No apprentice who was in his last year of service 
when he enlisted will be eligible for grant in respect of 
training in an employer’s establishment unless, for 
special reasons, the Minister of Labour otherwise 
determines. 


2. Allowances Payable by the State. 


The following allowances may be paid subject to the 
conditions outlined below :— 

(i) A *‘ wage allowance” to apprentices receiving 
training in the workshop, at the rate of one-sixth of the 
st journeyman’s rate, including war bonus (if any), 
throughout the period of training. This allowance is 
payable for a maximum of 104 weeks. 

(ii) A “maintenance allowance” to apprentices 
receiving training in a technical institution or training 
centre. Where whole-time training is given, the allow- 
ance shall be at the same rate as that payable to disabled 
men undergoing training for a trade, as provided under 
Article 6 of the Royal Warrant of March, 1917, or any 
modification thereof. Where the apprentice receives 
part-time = the allowance shall be in proportion 
to the number of hours spent in such training. The 
full-time maintenance allowance shall not be paid for 
more than 40 weeks, and the part-time for more than an 
equivalent of 40 weeks whole-time training. 

(iii) A “fees allowance’’ to cover fees a by an 
apprentice receiving technical training, amount 
payable to be determined by the Minister of Labour. 


3. Wages Payable by the Employer. 

To those returning under 21 (in Scotland 23) and 
having part of their origina] apprenticeship still to serve 
the employer shall pay the curreat rate of wages paid 
at the time to other apprentices of the same age in the 
same trade and district, until they reach the age or the 
termination of their apprenticeship, whichever come 
first. 

The w payable to other apprentices shall be 
those laid down in the scheme applicable to the particular 
trade. But in every case the wage shall be not less than 
seven-twelfths of the standard journeyman’s rate plus 
war bonus for the district during the first year of training 
and eight-twelfths (two thirds) for the last year. 

4, Other Conditions of State Assistance. 

No t shall be paid :— 

(i) Unless the period of training lost by service in 
the forces is reduced by at least one-third. The exact 
amount of the reduction in a icular trade shall be 
laid down in the scheme applicable to it ; 

(ii) Unless the period is correspondingly reduced when 
the apprentice, while with the forces, has worked at his 
trade in « technical unit ; and 

(iii) Unless the oe and apprentice enter into an 
agreement, in such form as may be provided in the 
scheme for their trade, to complete the training in 
accordance with that scheme. 

5. Machinery for Drawing up Schemes. 

Where a National Joint Industrial Council or Interim 
Industrial Reconstruction Committee exists, it will be 
entrusted with the task of drawing up a scheme for ite 
trade or industry. Failing this, the task will be com- 
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ELECTRIC WELDING 


IN THE CONSTRUCTION 
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Fig.4. CLINKER SYSTEM-EXPANSION OF 
SHELL PLATING SHOWING LAPS & BUTTS. 
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Fig.2.CLINKER SYSTEM- SECTION SHOWING 
WELDED SHELL PLATING. 
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mitted to any other body which in the opinion of the 
Minister is sufficiently neeetetine of employers and 
workmen in the trade re no such body exists, the 
Minister himself may pre a scheme. 

No such scheme shal ave effect until approved by 
the Minister of Labour, and, in respect of any provision 
or technical training, by the Board of Education. 

In addition to matters already referred to, these 
arya = deal — such subjects as :— 

i rades to be covered provisi quired 
tes heen boa vered and the ‘ions re 

(if) The amount and character of the technical training 
to be given. : 

(iii) Any s ial provisions, as, for instance, for 
apprentices who enlisted during the last year of service. 
6. Powers of the Minister of Labour. 

The following powers are entrusted to the Ministe 
of age coe = . 

(i) To make such rules as may be necessary for the 
pre yy 8 ~ the scheme = to provide for thé 
manner in ich application for, and nt of, 
allowances are to be made. 2 

(ii) To take whatever steps are necessary to secure the 









Fig.3. RAISED AND SUNKEN SYSTEM & CONTINUOUS 
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roper observance of the schemes of training drawn up 
or different trades. 

(iii) To discontinue or reduce an allowance in cases 
in which the training given to an apprentice, or the 
industry and conduct of the apprentice himself, are not 
of a satisfactory nature. 

(iv) To decide disputed questions as to the right of an 
applicant to an allowance. 

regard to the last point, it should be noted that no 

licant has any absolute right to an allowance under 

the scheme, and that the Minister’s decision on disputed 
points shall be final. 





A COMPARISON BETWEEN AMERICAN 
AND BRITISH PRACTICE IN ELECTRIC 
WELDING.* 

By Commander 8. V. Goopatyt, Naval Constructor, 

British Navy. 
Wrru respect to their attitude towards electric welding 





* Paper read before the Engineers’ Club of Philadelphi®- 


Fig&. CLINKER SYSTEM ~ SECTION AT C-C 
SHOWING METHOD OF WELDING AT LAP OF 
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Fig.6. CLINKER SYSTEM-SECTION AT B-B SHOWING 
METHOD OF WELDING TAPERED LINER AT LAP OF 


SHELL PLATING. 
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the various practical shipbuilders in America and Great 
Britain a ty divided, roughly, into three classes. 

First : very few who speak as though a riveted 
joint were the most sacred and efficient institution ever 
conferred by Divine providence upon unworthy man. 

Second: The very few (personally, the writer has not 
met a single one) who speak and dream of rivetless ships 
and noiseless shipyards, peopled largely by women. 

Finally, there is the great majority of shipbuilders 
who are too busy to develop new, though promising, 
methods, but who will employ any new process as soon 
as they are convinced that this is worth doing. To these 
are commended the matter and spirit of this paper, and 
their attention called to the attitude of the British 
Admiralty, the United States Navy Department, Lloyd’s 
and the rican Bureau. 

In October, 1917, not a very recent date, considering 
the rate at which scientific matters now progress, the 
British Admiralty called a conference of some of the 
most experienced constructors from various navy yards, 
and some of their recommendations were as follows :— 

1. Although the covered electrode, or quasi-arc, 
process of electric welding could not be advantageously 
adopted in all cases as a substitute for the present 
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process of drilling, riveting, c: ing, &c., yet its use 
would undoubtedly result in a great reduction in the 
labour involved in such processes. 

2. While it was not considered that any advantage 
would accrue from the ——- of this process to the 
present arrangements of riveted non-watertight laps, 
butts, stiffeners, &c., all watertight work of this nature 
could probably be well and efficiently performed with 
economy in labour, by increasing the rivet spacing as 
mutch as possible, consistent with the proper closing of 
the work, and supplementing this by covered electrode 
arc welding to meet the requirements for strength and 
watertightness. 

3. By this system the process of water testing would be 
ou — with a corresponding saving in time 

ur. 

The United States Navy Department, Lloyd’s, and 
the American Bureau have sanctioned the use of electric 
welding for angle staples, plate staples, and similar 
watertight work, in addition to its general use on such 





strips, backing strips for sheathing, snelf clips, &c. The 
welding of t small jobs eliminates the work of 
punching the clips, laying off for drilling, bolting up 
and finally riveting. ‘This work, it will be noted, is very 
much scattered and therefore comes under the shipyard 
term of ‘odd work.’ Odd work is necessarily very 
= 

**'The above jobs are now being done at a very much 
reduced cost and very much lesstime. . . .” 

The Panama Canal, Department of Operation and 
Maintenance.“ It may seem like a strange assertion 
to state that we do not employ anglesmiths in the shops, 
but we do not require them—all our les are welded 


can be used to advan , and we are strongly inclined 
to push the use of welding to the limit, for the reason 
that 


find it considerably tate, Ol than angle-smithing 
work for frames, and iderably cheaper and faster 
than drilling and tapping deck beams and bulkheads 
for attaching miscellaneous small brack>ts.”’ : 
In the first discussion of this series, the work being 
done at the Norfolk Navy Yard, where an electrically- 
welded battle-practice t is under construction, has 
been descri by Naval Constructor H. G. Knox, 
U.8.N., and will not be taken up in detail in this paper. 
It may be well to note, however, that this structure 
i d of simple plate work with no liners and no 








together by the oxy-acetylene and e ic welding 
processes. 

*‘ Frames, staples, webs, brackets, sheet iron and steel 
boxes, leaky joints on ships’ bottoms, plates of tanks, 
pipes and fractures in all kinds of ship machinery are 
welded ; in fact, electric welding, oxy-acetylene welding 
and cutting and oxy-hydrogen cutting are so extensively 


Fig.8. RAISED & SUNKEN SYSTEM-EXPANSION OF SHELL 
PLATING SHOW!NG LAPS & BUTTS. 



























































| 20Lbs lGeaaipnone — 
PC ee pee 
Qntinuous Weld alo | | i. 
Insided Qupside of Lag 
¢ | ze PW Rivets, Tap 
ig ie ome i . 
| Butt Scrap worked. . iner Contind pus 
| 201d, nae. Ay ak We } | 
[271 emnetpect | | 
eee ae sa 
| | iT ; | 
u ae i 
pv a OE AR Nh 
SS: ae OR ee Ce Cae he 
Butt Welded frome 
wor i | 1 a | 


Fig.9. RAISED & SUNKEN SYSTEM & CONTINUOUS 
WELDS-SECTION C-C SHOWING METHOD OF 
WELDING AT LAP OF BULK® PLATING. 
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work as securing fittings, &c., to watertight bulkheads 
and decks, whereby not only are time and labour saved, 
but better watertightaess is obtained. 

Passing now to specific examples of electric welding, 
we will first speak of the American practice. It will 
be quickly seen that American and British practice 
differ very considerably. In Great Britain the process 
invariably used is the quasi-arc, since British engineers 
have found the flux-covered electrode and this system 
the best they have so far tried. We have, however, 
an open mind and a desire to reduce costs, so that any 
other system will find a fair field and no favour. 


AMERICAN WELDING Practice. 


The following extracts from letters which the writer 
has received from some of the leading shipyards in 
America oe be illustrative of the typical jobs to which 
electric welding is applied in the United States :— 

Newport News.—We have been using electric welding 
for the past four years, and although it has been 
develo to quite an extent, we feel that much more 
work can be done by this method, as soon as the various 
inspectors realise the full value of electric welding and 
will allow its more extensive use. 

“ Referring to ara request for facts relative to the 
saving of time, labour and money which have been 
effected by the adoption of electric welding: The 
developments in connection with electric welding have 
been so rapid and the uses to which it has been put have 

so extensive that we have not attempted to obtain 
comparative costs between this and other methods, 
having contented ourselves with the very evident 
economy obtained by the electric method. 

“* We are not in sympathy with the completely welded 
ship idea, but believe there is a happy medium limiting 
the extent of the electric welding, which, to a at 
degree, is determined by the personnel of the we ing 
department and the experience to those who outline 
the work to be done by the electric method.” 

Bethlehem Shipbuilding C ion.—‘‘ We are, in the 
yard, welding all the non-strength clips and fittings to 
the destroyers, such as furniture clips, cocoa-matting 


Fig.10. RAISED & SUNKEN SYSTEM & CONTINUOUS 
WELDS. SECTION SHOWING METHOD OF WELDING BULK® 
TO SHELL PLATING. 
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used in ship work that they have become practically 
indispensable in their use to the Mechanical Division 
on account of the big saving in time, labour and cost. 

“ From our own experience and through keeping in 
touch with this line of work being carried on in the 
industrial establishments in the States and elsewhere, 
we have come to the conclusion that oxy-acetylene 
or electric arc and spot welding in their present s 
of development cannot supplant all watertight ship 
work that is now being done by riveting, but it will be 
only a matter of time, due to the rapid strides made in 
the development of autogenous welding outfits, when 
all obstacles in this line of work will be overcome.” 

The Submarine Boat Cor ion.—‘* We are welding 
approximately 60 frames on each ship in addition to 
doing a great deal of miscellaneous welding in connection 
with outfitting of ships. The welding in outfitting has 
not yet fully developed. By this, I mean that we are 





daily finding additional places where electric welding 





end al . . 
curved plates, and that while it is a good design to 
start on, it has, however, because of k of curved 
surfaces, the disadvantage that it does not, in this 
particular, apply to the conditions existing in an ordinary 
ship—particularly toa merchant ship. 

The joint between the flat keel and side keel plates 
and the joint for attaching plates at right angles appear 
to the writer to be amply strong and likely to remain 
watertight longer than a riveted joint. The welds, 
however, are heavy and, according to British experi- 
ments, they will be extremely costly, comp to 
riveting. Further, on account of inaccessibility, it would 
appear that good welding would be difficult to obtain. 

On the r hand, this design will serve to demon - 
strate whether it is easier to work plates transversely 
or longitudinally, and whether the difficulties anticipated. 
from unusual shrinkage are the same in cases. 
When complete, this structure will not be subjected 
to such a variety of complex live loads as a ship, but 
at various times in its career it will be subjected to 
considerable shock, so that valuable experience will be 
obtained. & 

Spot WELDING. 

Before leaving American practice, a few words should 
be said about spot welding. Professor Comfort Adams 
haé given his opinion as follows :— 

‘* Electric spot-welded joints, properly made, are 
stronger than riveted joints. The total labour required 
for the welding of a given number of spots is about one- 
quarter to one-fifth of that required for the same number 
of rivets. : 

‘The only fear that has been expressed by anyone in 
connection with the agree of spot welding to ~n 4 
building is that crystallisation may develop as a result 
of the ship’s vibration. It is the opinion, however, of 
some very able shipbuilders that the intensity of the 
vibrational stress in the structure of the ship is not 
sufficient to warrant this fear. In any case, it is hoped 
to plan such vibrational tests, in connection with the 
work of this sub-committee, as to clear up this point. 

“Everyone with whom I have talked on this subject 
agrees that the probable gain by the substitution of spot- 
welded for riveted joints in shipbuilding is so great as to 
warrant the expenditure of every effort to give it a 
thorough trial.” 

Shipbuilders in Great Britain would be very glad to 
profit from American experience. They certainly fear 
crystallisation, the possibility of a poor joint through 
some defect between the faying surfaces, and also that 
the joint may ultimately fail through one weld being 
poor or taking an undue share of the load. 


British WELDING PRACTICE. 

Passing now to British practice, and taking up first 
the question of repairs, the following typical instances 
are ifhustrative of the very broad field to which electric 
arc welding has been applied in Great Britain, with 
great savings in both time and expense. I 

In one case, a ship with a number of fract in 
the bottom plating was repaired by welding up the 
cracks after they had been “veed.” ‘This work was 
accomplished in 16 hours, whereas the renewal of plating 
would have involved the loss of that ship’s services for 
many days. . 

In another case, a steel stem casting, broken into 
five pieces by collision, was repaired in seven days. To 
obtain a new casting would have required four to five 
months. : 

In other cases, ships which were experiencing trouble 
through leaky butts straps were repaired by welding 
a thin strip over the jomt and a satisfactory result 
obtained. The fit a double strap outside the ship (the 

ractice before electric welding was introduced) would 

ave involved much time and labour and would not have 
been very satisfactory, causing a poor surface and a 
poor joint. 

The reinforcement of badly-pitted 
of the uses to which electric welding 
in ship repair during the present war. 





lates is another 
les been applied 


ELECTRICALLY WELDED Barcr.* 

The construction of this ship (see Fig. 1, page 254) is 
similar to that of a riveted ship. The plates were bolted 
up when the parts were assembled, and after welding 
the bolts were removed and replaced by plugs, which 
were welded up flush with the plating. 

The plates, &c., are comparatively light and easy 
to weld, the only difficulty in the thin Lryry being that 
the plate may be grooved along the weld if the operator 
is not particularly careful. 

The type of joint used in this construction was chosen 
with the purpose of ing as much as possible of the 
welding horizontal, so as to render good work more easily 
obtainable. 


EXPERIMENTS DesiGNep to Ssow THE RELATIVE 
Merits oF WELDED aNp Riverep Sarr Con- 
STRUCTION. 


We now come to two of the most interesting applica- 


* For particulars relative to this work the writer is 
indebted to Captain Caldwell and the Quasi-Arc Company. 
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tions of electric welding to ship construction so far 
attempted in Great Britain. The two ships, sections of 
which are shown in Figs. 2 and 3, had a portion 
of the side plating—on one side of each vessel only-—— 
electri welded. The other side of each ship was 
riveted in the usual manner. In one cage, ye 
5, 6 and 7, the plating was worked on the clinker 
system; in the other, Figs. 8, 9, 10 and 11, on the 
raised and sunken ,. i rer 4 construction 
was followed in both cases, and alt! the 


State 


The clinker system was shown to be decidedly superior 


4 the raised ——e : and the advisability 
of welding up work at the early stages, when it was more 
accessible, was clearly demonstrated. 


Conciusion. 
Summing up: American and British practice differ 
in the following interesting points :— 
Americans favour spot welding for bracket and such- 
ike ti 





do not show the most curved ger the curvature 
of the shell. is very evident. of the shell 
and the restricted space between it and longitudinal 
bulkhead rendered the work extremely difficult, and 
under more straightforward conditions better results 
should be perme. 


Tue Cunxer System. 


~~ - ing first to . oe ged 7 ee will be need 
(see Fig. 2) that the joint the lap edge is hori- 
sontal aad in the open by a continuous weld. 


Rivets with non-watertight spacing were worked and 
an intermittent weld ied to the lower edge. If 
well made, such a joint is quite as good and almost as 
cheap as a double-riveted lap. The joints of the bulk- 
head plates are made similarly. Attention is called to 
the bulb stiffeners at C C and to the joints at B B and 
AA as illustrative of the difficulties that arise in actual 
ship construction such as this. 
Fig. 4 the butts of the shell plating are indicated. 
The joints are between frames the strap, which is 
54 in. wide, is worked on the inside, connected by rivets 
with non-watertight spacing, and the butt welded from 
the outside. Such a joint, if well made, is quite as 
strong as a double-riveted single-butt strap, is slightly 
heaper, I i ———— at greater loads—an 
ingerress point often overlooked. 
ig. 5, page 254, shows a section through the bulkhead 
lap. It is of interest, as it somewhat resembles a shell 
plate joint at a frame. 
The additional welded work necessary where a tapered 
liner is fitted in order that the bulkhead angle may 
s fairly from one strake of shell plating to the other, 
is shown in Fig. 6. Similar work is shown in Fig. 7, 
where the bulkhead le passes from one strake of 
ad —— to another. While in these cases there 
is Pr nye d eget cary 4 such work is less et 
to give trou y leakage t ordinary ri 
caulked liners and joints. In this sketch it may be 
noted that in the connection of the bulkhead to the 
shell the boundary is fastened by rivets with non- 
watertight spacing, a continuous weld being worked 
along the keel and intermittent welds at the toes of the 
bar at the bulkhead and shell plating. This is a 
interesting comparison with American ideas in regard to 
right-angle connections. Incidentally, it may be added 
that the ordinary frames are riveted to the shell. 








Tue Ratsep anp SuNKEN System. 


The remaining sketches show similar work on the 
second 5: plated on the raised and sunken system. 
Note, in Fig. 3, that, in addition to this difference, 
the bulkhead bound bar has a continuous weld at the 
toe, both at the shell and the bulkhead. This work 
was done for comparison, but it is hoped that experience 
on service will show such extra work unnec P 

Fig. 8 shows the riveted edges and butts. ere is 
@ continuous weld on the outside and inside of the laps, 
whereas in the other ship (Fig. 4) there was an inter- 
mittent weld on the inside. Further, on account of the 
strake being a raised one, the liner extends the whole 
width instead of tapering, so that additional welding 
is involved. 

ig. 9 shows the welding at a lap of bulkhead plating, 
and is similar to the work (see Fig. 5) on the clinker 
system ship. 

Fig. 10 shows the bulkhead boundary bar, with its 
three continuous welds instead of one continuous weld 
at the heel and two intermittent welds at the toes, 
as shown in Fig. 7. 

Fig. 11 shows the considerable welding where the 
boundary bar passes over the lap of the bulkhead plating 
and a raised strake of shell plating, necessitating two 
sets of liners. 


Summary or Resvutts OsTarneD. 


The following interesting experience has been obtained 
from this work :— 

In the case of the clinker system, where there was 
no overhead work on the outside of the ship, the plating 
was practically watertight on the first test; but in the 
other ship, on water-testing, the laps which had been 
overhead welded on the outside leaked, and difficulty 
was experienced in overcoming the leaks. In the case 
of sight leaks being discove under test in compart- 
ments which have been caulked. in the usual manner, 
the defects can generally be mad» good while the water 
remains in the compartment. In the case of welded 
work, however, it has been found that the presence of 
water makes welding practically impossible; so that, 
to remedy leaks by welding, it is necessary to empty 
the compartment. In the ship on the raised and sunken 
system the tests occupied a longer time than usual, and 
it is therefore proposed that with future welded work 
penal a ig Re i to me wee test should be 
appli air pressure. is would probably enable 
leaks to be detected and made good without ys Hany 

Tt is expected that as experience is gained the results 
will be more satisfactory, but it is not anticipated 
that it will be practicable to apply welding to all 
of a mee structure on account of the unreliability of 
overhead welding, and it does not seem likely that 
welding will entirely supersede riveting for non-watertight 
work—at any rate, not for some appreciable time. 


, while the British prefer riveting. 
For right-angle watertight connections the American 
practice tends to heavy welding, the British to riveted 
les, the rivets being widely and backed up by 
lighter welding, or to notch angles with light intermittent 
welding. 

For butts, notched or riveted straps with widely- 
spaced rivets and one run of heavy welding at the joint 
are preferred by the British instead of a strap lightly 
arc-welded to the plates with heavy welding at the 
joint, which appears the present tendency in America. 

For plate joints, British practice favours a 
riveted with widely-spaced rivets, while the American 
practice is to dispense with riveting entirely. 

Finally, experience in Great Britain shows that at 
present arc welding should not be applied to mild steel 
plates of greater thickness than 25 lb., nor can it yet be 
used ——— or high-tensile steel ; but the writer 
has heard of no such limits being imposed in this country. 





New Zeatanp Ratways.—A blue-book recently 
issued by the Hon. W. H. Herries, Minister of Railways, 
New Zealand, contains the following of the 
results of working for the year ended March 31, 1918, 
as compared with 1917 :-— 



































THE OPTICAL SOCIETY. 


A MEETING of the Optical Society was held at the 
Imperial Co! of Science and Technology, South 
Kensington, 8.W. 7, on Thursday, February 13, 1919, 
Professor F. J. Cheshire, C.B.E., president, in the chair. 


A r by Lord Rayleigh, O.M., F.R.S., was presented 
on’ The’ Possible Diet mee of a finder by 
Atmospheric Re; ion Due to the Motion of the Ship 


It was stated that the suggestion 
had been put forward that the action of a efinder, 
adjusted for @ quiescent atmosphere may be liable to 
disturbance when employed upon a ship in motion, as a 
result of the variable densities in the air due to such 

otion and quent refraction of the light. That 
this is vera causa must be admitted ; but the question 
arises as to the direction and magnitude of the effect, 
and whether or not it would be negligible in practice. 
This question was treated mathematically in the paper. 

This was followed by a paper on “ its on Glass 
Surfaces in Instruments,” by L. C. in, D.I.C., 
Q.R.C.8., B.S8c., and Mrs. C. H. Griffiths, M.Sc. ‘Lhe 
first section of the paper contained a summary of the 
various phenomena that have been described under the 
name “film.” In instruments deposits occur most 
frequently on the graticules and a discussion is given 
as to the probable action of the lubricants in bringing 
about the formation of the deposit. 

The qualities desirable in a lubricant to be used on 
optical instruments are also enumerated and a brief 
summary is made of the results of hitherto published 
information on the subject of the deposits. The second 
section gives a short classification of the deposits accord- 
ing to their microscopic appearance, describes a 
series of experiments made to test the cause of the 














. formation of the deposit. The experiments were con- 
Year ended March 31. | ducted by means of brass cells, into which graticule 
Particulars blanks were fitted as windows, these glass surfaces 
7 being examined microscopically during the course of the 
1917. 1918. experiments. By means of a series of these cells 
acetate experiments were made to test the effect :— 
Total miles open for traffic 2,970 2,993 (a) Of the method of cleaning the surfaces. 
Rvennge aates epen fer year .. 2,070 2,077 (b) Of the previous treatment of the surface. 
Capital cost of opened and unopened £ £ (c) Of moist air and heat. 
fines. s... =. -+| 98,187,178 | 38,798,168 (d) Of lubricants. 
Capital cost of open lines x .| 35,378,664 | 36,001,432 (e) Of the kind of glass used. 
Capital cost per mile of open lines 11,912 12,029 (f) Of vapours from Bronsing solution. 
Gross earnings .. 4,800,810 | 4,687,700 The results obtained suggest : (1) That the method of 
Working ~ > ~ he 2,926,864 | 3,042,907 | cleaning the glass has not been shown to produce any 
Ee Oa oS Ceeing .- 1,873,946 | 1,644,793 | difference in the rate of formation of t deposits. 
Percent f profit to capital invested 5-30 4-60 (2) That glass surfaces which have been boiled in 
amen ~ distilled water withstand the attack of moisture on the 
Percentage of working expenses to whole better than surfaces otherwise treated. 
earnings paees ee eS 60-97 64-91 (3) That moisture will quickly produce disintegration 
t of the surface, the action rapidly ——s = 
temperatures, but tbat moisture alone no effect 
Workin panne hg and mile’ anaes ea in producing the globular deposit or film. | ; 
open .. sic a i - 987 1,023 (4) That the globular deposits or “‘ film” are associated 
Net earnings per average mile open .. 632 555 | with the presence of the lubricants in the cell and that 
r r according to the kind of lubricant gerry the cell 
. : marked differences are observable in the rate of formation 
ot teas |  180:80 | and density of the deposits. 
Net earnings per train-mile 49-12 52-96 (5) That as between ordinary crown and LF glass no 
diff could be detected in the rate of formation for 
a, aouy ey 9 the globular deposits, and that H F, LF, B any 
Season tickets .. , . crown and optical plates show no detectable difference 
neath ped se Me x oie in the rate of commencement of disintegration. The 
Train “a 9.146331 | 7.468646 | Tesult suggest that it is very desirable that optical 
Locomotives .. E "607 * ’¢94 | instruments should be filled with dry air, and if possible 
Passenger cars .. o4 1,480 1,488 | made airtight. That great care should be taken in 
Wagons and brake vans 22,380 22,517 | the choice of lubricants and that the oe of the glass 











Tue ALLGEMEINE ELEKTRICITATS GBSELLSCHAFT.— 
Although the war boom, with its excessive and steadily 
increasing profits, undoubtedly has for some time been 
declining in the case of a number of works, the Allige- 
meine Elektricitaéts Gesellschaft has again beaten all 
previous records, with its earnings for the year 1917-18, 
although the report states that the prices for military 
contracts often were inadequate. The profits 
have been about tripled during the war, having risen 
from 22,651,669 marks in 1913-14 to 62,330,000 marks 
for the last financial year, the last increase being 
15,540,000 marks. Taxes accounted for 5,000,000 marks, 
war aid for 15,290,000 marks, or about 5,000,000 marks 
more than the preceding year, and writings-off for 
3,413,152 marks, against 1,100,255 marks for the 

revious year, The net profits, inclusive of sums carried 
orward from the previous year, have been as under for 
the last five years :—1913-14, 18,892,641 marks ; 
1914-15, 21,398,115 marks ; 1915-16, 27,193,410 marks ; 
1916-17, 30,370,864 marks ; 1917~18, 37,200,358 marks, 
The dividend for these years were respectively 10, 11, 
12, 12, 12, and 14 per cent., the dividend for last year 
ar on the increased capital of 200,000,000 marks. 
The holdings of bonds and stocks have increased from 


64,720,000 marks to 90,970,000 marks, the balance 


at the banks from 214,350,000 marks to 236,760,000 


marks, including those of the affiliated companies, and 
stocks figure at 53,570,000 marks, against 38,800,000 
marks for the previous year. New installations, &c., 
were, to a great extent, defrayed from the current 
revenue of the year. The sale of aeroplanes was four 
times as as during the previous year. The electro- 
steel and rolling mill, which, in the first instance, was 
based upon the company’s own scrap, had come into 
operation during the year. Peace work within the 


parts | proper domain of the company had been pared, 
substitute materials of diverse kinds being employed The 
f 


with continuous good results in the face o shortage 





of raw materials. The company’s products had not been 
foreed out from any Breen" fod arom 





surfaces in distilled water is a point well worth con- 
sidering. 

A discussion followed the reading of these papers 
and the proceedings closed with a vote of thanks to the 
authors. 





Tue Lonpon Iron anp Sree~t Excuance.—In the 
unavoidable absence of Sir Albert Stanley, President 
of the Board of Trade, the new Iron and Steel Exchange, 
to which we referred on page 151 ante, was roe 
opened on Tuesday, the 11th inst. by Mr. W. C. Bridge- 
man, M.P., Parliamentary Secretary of the Board of 
Trade. Mr. J. Whitby, Chairman of the Board of 
Directors, introduced Mr. Bridgeman to the Exch 
Mr. Bridgeman said the Board of Trade welcomed the 
formation of the Exchange because it appeared to them 
to be an admirable means of prosecuting business in the 
City of London, and would tend in the direction of a 
combination of forces in a very great national industry, 
and because also it tended to promote a collection of 
opinion which would be passed to the Government in a 
very simple and straightforward manner. While he 
was not in a position to speak of the proposals of the 
Government with regard to industry he could, however, 
say that so far as control was concerned, the Government 
were not desirous of keeping it going for a moment 
longer than was absolutely necessary. On behalf of 
Sir Albert Stanley he wished the Exchange every 
— success. . James Martin, Chairman of the 

mdon Chamber of Commerce also expressed the best 
wishes of the Chamber for the success of the Exchange 
and the hope that one day London would have s building 
of its own for a meeting place worthy of ite commerce. 
Mr. Skelton a vote of thanks to Mr. Bridgeman, 
and briefly referred to the difficulty which manufacturers 
and merchants had to face at the present time owing to 
the unsatisfactory conditions existing in the country. 
vote of thanks was carried unanimously. Lord 
Desborough, Lord Avebury, the Directors of the Ex- 
change and a large gathering of members attended the 
meeting. 
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INSTRUMENTS FOR THE MEASUREMENTS OF CLOUDS. 











Fia. 





Fie. 4. 


Wuen*we watch the smoke columns issuing from 
two chimneys of different heights on the same factory 
site we sometimes notice that the two columns do not 
drift away in the same direction. That the air currents 
blow in different directions at different altitudes is 
by no means a rare occurrence ; it is well known that 
the wind directions generally shift as we ascend in the 
air, and we need only look at the clouds to become 
aware of that fact. But until people began to fly, 
it was only the meteorologist who troubled about cloud 
movements. Then aeronauts became highly interested 
in wind directions and in cloud movements which serve 
as the weather vanes of the sky. The instruments used 
for observing the motions of clouds are known as 
nephoscopes, and when measurements of the degree 
of cloudiness are to be made with their aid they are 
styled nephometers. 

The nephometer is simply a convex mirror, the sur- 
face of which is divided by lines into 10 sections; the 
relative area of the sky which is covered by clouds is 
determined by an observer in the way indicated in 
Fig. 1 on this page. In the Besson nephometer which, 
like the other instruments to be mentioned, is in use at 
the Montsouris Observatory, Paris, the mirror, a spheri- 
cal calotte, made of glass, has a diameter of 30 cm. 
Looking through a tube the observer sees all the 
10 equal divisions equally well except the sections 
8, 9 and 10, which are partly obscured by his own 
shadow. After having made his estimate, he turns 
the mirror about its vertical axis through 180 deg. ; 
sections 7, 5, 2 will now partly be obscured as 8, 9, 10 
were before. The estimates of cloudiness are based on 


the scale that 0 means a perfectly serene sky and 10 a 
completely overclouded sky. One fact that these 
observations have brought out is that the cloudiness 
and the insolation registered by the heliograph are 
closely related to one another. 

For the determination of cloud heights and their 
movements two theodolites may be fixed at the ends 
of a base line, and simultaneous observations be taken 
at two stations. There are also recording instruments 
in which the observer follows a point in a cloud or a 
pilot balloon by moving a telescope which records its 
own displacement on a card; these instruments are 
very complex and necessarily expensive. At meteoro- 
logical stations simple nephoscopes are more in use. 
The Fineman nephoscope is a compass-box covered by 
a black mirror; the position of the magnetic needle 
is visible through a transparent glass window in the 
mirror. On the black surface are drawn three circles, 
one of 8 mm. diameter and two others 26-8 mm. apart ; 
the windrose is further marked on the mirror. The 
rim of the compass can be turned; attached to it is 
a vertical rack and pinion bearing an eye-piece. When 
the nephoscope is to be used, the whole instrument, 
which is supported on a tripod, is turned so that the 
main diameter through the window coincides with the 
meridian and the eye-piece is raised until the respective 
cloud appears in the mirror. The observer then 
watches the time the cloud takes in crossing from one 
circle to the other. 

This instrument suffices for rough observations. The 
new “herse néphoscopique” or comb nephoscope of 





Dr. Louis Besson, a pioneer in this field, admits of 








a higher accuracy. The comb instrument is illus- 
trated in our Fig. 2. It consists essentially of an 
upright rod of brass, about 9 ft. in height, which is 
re grr by a vertical post, and carries on its upper 
end a horizontal bar from which the comb of seven 
spi rises. oon eeees See 6, Eine es nae 

brass rod can rotate freely, and its height can be 
adjusted to bring a mark to level with the observer's 

e. The observer places himself in such a position 

t the central spike appears on the cloud in question. 
Without changing his position he then turns the rod 
y means of cords in such a direction that the line 
of spikes falls in the line of motion of the cloud. This 
direction is afterwards read off on the graduated disc 
which turns with the rod, and the observer notes the 
time the cloud takes to pass from spike to spike. 
When the observation ground is fairly level, and the 
spacing of the spikes is one-tenth of the height of the 
bar, the time occupied in crossing this interval multi- 
plied by 10 will give the time the cloud actually takes 
in traversing a horizontal distance equal to its own 
height above the ground. The altitude of the cloud 
may either be averaged from the type of cloud, or may 
especially be determined. 

More exact measurement Besson effects with the help 
of a method due to Bravais ; the devices are illustrated 
by Figs. 3 and 4, on this page. The essential parts 
are first, a plate of glass with parallel edges which is 
connected with a vertical, divided circle on which the 
inclination of the plate to the horizontal is read off. 
The second peculiar part is a pool of water which acts 
as black’mirror. It is a little pond, out in the open in 
front of the station building and 11 m. below the 
window, in the frame of which the other instruments 
are mounted. The basin containing the water is made 
of blackened cement, and the pond has a depth of a 
few millimetres only, lest the wind should set up waves 
disturbing the reflection ; the whole basin is surrounded 
by bushes which keep off the wind, moreover. The 
observer looks through a telescope and changes the 
inclination of the glass plate by means of the disc 
until the images of the respective cloud, formed on the 
glass plate and on the water surface, come to 
coincidence. From a table in front of him he sees at 
once the height of the cloud corresponding to the 
inclination of his plate. Photographic methods are 
also utilised for cloud observation. 





Tue German Ratways.—From all accounts the 
rolling-stock of the German State Railways is in a 
deplorable condition, whieh applies both to Pw sy 
the passenger carriages and t' goods wagons, the 
revenue is at the same time dwindling down. For 
November, 1918, the passenger traffic certainly showed 
an i in ipts of 10,485,000 marks, compared 
with the same month of the previous year, but the rates 
had in the meantime been raised 10 per cent. The 
receipts from the goods traffic showed a decrease of 
40,950,000 marks, or 24-61 per cont., compared with 
November, 1917, in spite of the rates in the meantime 
having been raised 15 per cent. As a result, the receipts 
were, on the whole, 30,465,000 marks, or 12-86 per cent. 
lower than for the corresponding month the previous 
year. Some minor receipts from other sources reduced 
the deficit, as compared with the same months the 
previous year, to 27,890,000 marks, or 10-49 per cent. 
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PHYSICAL SOCIETY OF LONDON. 


Ar the meeting of the Physical Society of London, 
held on January 24, at the Imperial College of Science, 
Professor C. H. Lees, F.R.8., president, in the chair, a 

per, entitled “‘ Notes on Lubrication,” was read by 
Principal 8. Skinner. ag : 

Experiments on the pressure of air in the neighbour- 
hood of a flywheel running in contact with a flat tangential 
board are described to exhibit the ies of a com- 

ible lubricant. A i 
jlities and viscosities of the 4 
leads to the conclusion that — property of 
* oiliness ” is the physical property of incom y- 
In Note II. Wort ington’s experiments on adhesion 
of two solids i in a stretched li are explained 
as an illustration of the phenomena of lubrication in a 
stretched liquid. In Note III the effect of glass beads 
&c., in promoting the free boiling of air-free water is 
explained the occurrence of cavitation behind the 
moving , &c., the steam entering the cavities thus 
produced and dilating them into large bubbles. 

Discussion.—Mr. T. C. Thomsen said that Principal 
Skinner’s experiments were of great interest. It was a 
pity he had not been able to show his e iments with 
a glass bearing, in which the formation of cavity at the 
off side of the axle is clearly shown. The compressibility 
of fluids had been Ferranti to convert air 

-speed spindles rotati 
at about 30,000 or 40, minute. At these hig’ 
speeds the sir is compressed, and e film is maintained 
between axle and boaring. He could not agree with the 

viscosity and compressibility were 
sufficient explanation of nr Bacon Actual bearings are 
not perfect, and if the lubricant fails it will do so at 
certain isolated spots. These are regions of extreme 
pressure, and he thought the i of v ty which 
was known to take place at high pressures was important. 
Aresearch was at present in on viscosities under 
high pressures, and if it were found that animal and vege- 
table oils had greater i with p e than mi J 
oils it would go a long way to explain the effects. There 
was another point about oiliness. It had been found that 
among mineral oils the best lubricants were those with 
a large proportion of unsaturated hydrocarbons. It was 
thought that the more of these that hen sipener the more 
intimately the oil would adhere to a metallic surface. Now 
some of the ani and vegetable oils were Ag 
composed of unsaturated constituents, so that this 
property of adherence to metallic surfaces might reaclily 
be greater in these cases. He thought compressibility 
was of negligible importance, It should be borne in 
mind that the theoretical work which the author had 
quoted, and to which the diagram referred, me: | applied 
to perfect lubrication, with nothing but fluid friction 
comi in. In practice, for this case, lubrication 
depended only on viscosity. It was when lubrication 
was only partial, with regions of metallic contact, that 
the property of oiliness came in. The question of 
cavitation could only come in at low and moderate 
pressures. 

Captain Hyde said he was interested in the question 
from the point of view of aircraft engines. Personally 
he did not think oiliness was a distinct physical property, 
but that it depended on the action of the oil on metallic 
surfaces. As Mr. Thomsen had pointed out, the theories 
of lubrication mentioned by the author referred to pure 
fluid friction, and there were no experiments to show 
that in these circumstances there was any difference 
between mineral and non-mineral oils of given viscosity. 
In 99 per cent. of cases there was metallic contact, and 
that was when oiliness came in. Experiments by 
Mr. Deely seemed to indicate that the differences lay in 
the action on the metallic surface. It did not seem to 
him that the difference between the compressibilities of 
say, paraffin oil and rape oil would account for the 
difference in oiliness. Some experiments conducted at 
the National Physical Laboratory had revealed the 
curious fact that when working under severe conditions 
with imperfect lubrication there was, for the mineral oils 
a critical temperature of about 50 deg. or 60 deg. C., 
at which the lubrication broke down. No such tempera- 
ture had yet been found with non-mineral oils. 











Mr. C. R. Darling did not think the experiments 
described by Principal Skinner on delay boiling 
disproved the old explanation of the phenomena. There 


was always a tlm of air on glass which was very difficult 
to remove, and which was not removed by boiling. 
When actual rubbing takes place, as in the experiment 
mentioned, some of this may easily be liberated. He 
suggested trying the experiment with surfaces of 
quenched quartz. 

Dr. Borns, referring to the experiment in cavitation, 
asked whether Mr. Skinner had noticed a paper by 
Teper, on the rupture of liquids between a rolling sphere 
and a plane plate, published in the “‘ Annalen der Physik ” 
last summer. Toper put a drop of liquid on a plain 
glass plate and placed a lens on the liquid. When the 
lens was rocked about, the liquid gave way, a series of 
crescents being formed. Toper exami these, and 
determined the critical velocity and stresses. A platinum 
wire would prevent delayec boiling. Im this case the 
— must be rather on the lines suggested by Mr. 

ing. 

Mr, 'T. Smith said that the difference in oiliness had 
been said to come in when the film had broken down. 
What happened then? Did the liquid reunite ? 

my Hyde said he did nos think it was known yet 
whether the betier lubricant ioiaed up quicker or not. 
In the case of pistons, he thought that even where you 
had “lubricated surfaces’ there was never an actual 
oil film present. The lubrication was simply a condition 
of the surface. 

Principal Skinner said it was not clear how Captain 
Hyde could be sure of his temperatures in the critical 





temperature experiments. In reply to Ur. Borns, he had 
seen Tosper’s paper, but was ing reference to it 
—_ @ subsequent paper, which he hoped to present to 
the society. 
A \ pees entitled “On Sir Thomas Wrightson’s Theory 
¢: earing,” was read by Professor W. B. Morton. 
theory seeks to explain the power possessed by the 
ear of analysing into its component tones a compound 
aerial disturb It that (1) impulses act on 
he eee 6 Oe Os eueins & Se ae 
and minima of the compound vi ion-curve, and also 
to the points where the curve crosses the axis; (2) that 
among the spacings of these impulse-points there is a 
of intervals which approximate to the 
periods of the component tones, their lower octaves 
and their combination tones, and that these spacings 
determine the sensations of the component tones. 
present note is concerned with the second of these 
a hs are drawn which exhibit the way 
in h the distribution of im -points varies when 
relative intensities and phase relation of the c nt 
notes are c . Difficulties are found in (1) the 
large number of other spacings presented to the ear, 
(2) the variations of the spacings with loudness-ratio and 
phase relation, (3) the fact that in a single pure tone the 
ee See 
Discussion.—Professor Bayliss said he would like to 
make a mild protest against Professor Morton’s state- 
ment that Fugsiclogiats welcomed Wrightson’s theory. 
It is really anatomist who says there is no 
structure in the ear capable of acting as a resonator, 
ignoring Helmholtz’s demonstration @ membrane 
stretched unequally in different directions will resonate. 
Personally he saw no objection to the resonance theory. 
On Bir omas Wrightson’s theory there were four 
impulse points per vibration. If you reduce the fre- 
quency of vibration far enough you cease to hear a 
sound and hear the se te vibrations. Why do you 
not notice four im per vibration in this case. 
Another important point is one that Lord Rayleigh 
raised. We can hear sounds up to 30,000 per second. 
Now from what we know of nerve fibres, they are com- 
pletely inactive for at least a thousandth of a second 
after receiving an impulse so they cannot possibly record 
more than 1,000 separate impv per second, Thus, 
on Wrightson’s theory, all sounds requiring more than 
1,000 impulse points per second enous sound alixe. 





Principal Skinner was interested to hear Mr. Bayliss’s Me 


opinion that the material of which the body is made is 
not acoustically the best. He had always had a difficulty 
in understanding how the cavity of the mouth could 
act as a resonator at all ; the vibrations should be damped 
down so quickly. 

Professor Bragg asked if it was not the case that a 
sound was recognisable if two or three consecutive 
vibrations were present. This would explain Mr. 
Skinner’s difficulty, for even if the vibrati of h 
were very rapidly damped out, there might 
sufficient of them to give the note its characteristics. 

A paper, entitled ‘* Zlectrical Theorems in Connection 
with Parallel Cylindrical Conductors,” was read by Dr. A. 
Russell. Many problems in connection with lel 
cylindrical conductors occur in tical electrical work. 

e formule for the capacity ween the conductors 
and for the effective inductance are well known, but the 
values of the capacity and potential coefficients and of 
the inductance coefficients have not yet been determined. 
It is shown that for the case of a cylinder inside a 
cylindrical tube their values can in all cases be easily 
computed. When the cylinders are external to one 
another it is proved that the three c ity coefficients 
are connec by two very simple relations. Limiting 
values between which these coefficients must lie are 
found, and methods of obtaining closely approximate 
values in special cases are given. 

Practically identical formul# enable us to find the 
current density and the inductance coefficients with high- 
frequency currents, both for a cylinder inside a cylindrical 
tube and for two parallel cylinders. In the latter case 
it is shown that when the phase difference between the 
currents is less than 90 deg. the mechanical force between 
the cylinders is repulsive when they are close together 
and attractive when they are far apart. At a definite 
distance apart, therefore, the cylinders, when i 
high-frequency currents are in stable equilibrium. Sines 
the potential coefficients can always be determined 
experimentally, it followe that the inductance coefficients 
for high-frequency currents, which are equal to them, 
are also found by the same experiments. 

Discussion.—Dr. D. Owen said that in the first para- 
graph of the section on high-frequency currents, the 
author said: “We thus see—é&c.” He did not quite 
know the justification for this. 

Mr. F. J. W. Whipple said it surprised him that the 
solutions to these problems had not all been already 
worked out. It appeared clear to him that one could 
write down the solutions in @ functions without much 
trouble. By so doing many difficulties might be got 
over since these functions were tabulated. . Russell 
handled infinities rather familiarly, and he was not 
certain of the reliability of some of the solutions. Then 
he obtained a result for a thin wire and assumed it to hold 
forathick one. One did not know how far the assump- 
tion was justified. 

Dr. Russell, in reply, said the object of the paper was 
to obtain approximate solutions to clear the ground for a 
complete discussion of the problem. 

Dr. Owen’s point was explained in one of Kelvin’s 
works, to which he would send him the reference. 





still be 





Tue German Atxaur Inpustry.—Owing to the 
increased difficulties in the matter of transport, the 
quantity of potash despatched during September has 
receded far b: low the figures of September, 1917, and the 
orders keep accumulating on an increasing scale. 








CATALOGUES. 

Aircraft Engines.—The Cosmos Engineering Company , 
Limited (formerly Brazil, Straker and Co.), Fishponds, 
Bristol, send one of the earliest “‘ After War” “ewes 
catalogues, dealing with two types of engine. are 
the “ Jupiter,” of 450 h.p. to 500 h.p., with nine cylinders 
of 5}-in. bore and 7}-in. stroke. is engine in “ No. 2 
Series’ has an epicyclic reduction iving a pro- 
peller speed of 1,300 r.p.m. The cnjieed aan ac 
662 lb. with all engine accessories and gear. 

other type, the “‘ Mercury,” has 14 cylinders in two rings 
of seven, and is ially designed to meet a demand for a 
maximum overall diameter of 42 in., 41§ in. being actually 
attained. Both engines are, of course, of the radial air- 
cooled type. Of course, some reserve as to detail is still 


The | necessary, but the illustrations and particulars add 


something to our knowledge of war work. 


Port of Preston.—The town Clerk of Preston, Mr. Alfred 
Howarth, sends a copy of a handbook issued by the 
Corporation, entitled “Tide Tables for 1919, with 
Information Relating to the Port.” The tide tables are 
fully and clearly set out in large type, and the other 
information is exceptionally complete, written in a 
clear unpretentious style and illustrated lavishly and 
well. Very full details of the capacity and facilities of 
the port are given, with many illustrations and particulars 
of the mechanical equipment, which appears to be of the 
most recent and excellent character. coloured maps 
are inset and marked with distances to inland towns and 
home and foreign seaports. The booklet, of 75 pages, 
is a most creditable production and a welcome proof that 
municipal oo is not quite so lame as it is too often 
represented. corporation has a ae to 
resume the work of deepening the river Ribble, which 
was suspended by the war. 


Water-Tube Boilers.—A catalogue of exceptional 
interest and value comes from J. Samuel White and Co., 
Limited, of East Cowes, and 28, Victoria-street, 8.W. 1, 
giving particulars and illustrations of their ‘‘ White- 
Forster ’’ water-tube boilers. These are mainly used on 
naval vess¢ ls where high-pressure steam is required rapidly, 
but also on river, pilot and life-saving boats. The boilers 
are of A-shape, with two water drums below, connected 
multiple tubes with a central water and steam drum 
ve. ‘The material is entirely mild steel, no castings 
being used. Seventeen standard sizes of coal-fired 
boilers are made for pressures ranging from 120 lb. to 
250 Ib., and 13 oil-fired sizes for pressures from 185 lb. 
to 2501b. The tube diameters from 1 in. to 1}in. 
Hardly less interesting are the launch boilers, very small, 
with straight smoke tubes and comparatively large fire 
grates. carry 100 lb. to 150 Ib. pressure, the 
smallest being 25} in. in diameter and 40 in. long. Of 
these small boilers, some 17 variations of size and titting 
are made. Great attention has been given to con- 
venience in firing, cleaning and repairing. The makers 
take pride in the simplicity of their designs and put in the 
forefront of their catalogue a list of the occasions when 
failures of tubes are most likely to be expected. It is 
instructive to note that while British boiler makers are 
ahead of the world in the excellence of their work, they 
disdain all pretence of perfection, and point out all 
possibilities of failure with a frankness of detail that 
must appear strange to the vendors of some other kinds 
of wares. The catalogue is a model of straightforward- 
ness in this respect, and is also remarkable for a generous 
supply of the most valuable technical information, given 
“without money and without price.” This information 
includes curves plotted on evaporation and coal burnt per 
square foot of heating surface per hour with air pressure 
used ; tables of calorific power of various coals, cokes 
and woods; tables and explanations of the properties 
of saturated and superheated steam ; curves of specific 
heat and mean specific heat of steam at various tempera- 
tures and pressures ; factors of evaporation ; a inass of 
useful general data about fuel, water and steam, and a 
concise but fully detailed treatise on corrosion and 
methods of testing and prevention. The engineer will 
welcome this information, more especially as it is based 
on practical experience and practical forms of experiment. 
The major part of the catalogue, in fact, is taken up with 
matter which will be of great value for study and reference. 
The catalogue is well printed and bound in a strong 
handsome case. , 





THE Austrian Iron Inpustry.—The position of the 
iron industry in the former Austro-Hungarian monarchy 
varies considerably in the different districts. The works 
in the German-Austrian parts, such as the Alpine 
Company, the steel works of Béhler Brothers and Co., 
the Ternitz Steel and Iron Works, the Schéller and Co. 
Iron Works and others are suffering from shortage of 
coal. Those in the Czecko-Slovakech district, such as the 
Prague Iron Industry Company, the Poldi Iron Works, 
the Witkowitz Mining and m Company, and the 
Austrian Mannesmann Tube Works, have coal, though 
not in adequate quantities, and manage to an their 
concerns going. e@ question of iron ore, which is 
mostly obtained from Styria, is for these works a matter 
of the greatest importance. The sale of iron products 
is hie Fw ny as building has not yet commenced, 
and the sale in other directions meets with many 
difficulties. The concerns temporarily occupied by the 
Poles, in Teschen, the Albert-Hahn Iron Works in 
Oderberg, and the Freistadt Steel and Iron Works, are 
certainly working, but the sale is slow. Trade with 
Eastern Galizia is cut off, and in Western Galizia there is 


hardly any demand. A better feeling has prevailed 


the last few days. The price for bar iron has recently 
been considerably raised on account of the higher cost 
of production, 
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interval the tape operated by the power drum has reached near to which the usual external lead may be secured. A 
“ 2 STRA PATENT | to the upper limit of its travel, contacts 14 and 15 are metal clip is also fitted on the end of the other high-tension 
ENGINEERING ILLU TED which cause a warning bell G to ring. At the end of the tra insulator and a fune can be fitted into these clips so ante 
RECORD. Of the power-driven ta contacts 15 and 16 are closed, which the terminals, ho bracket 1 ls provided with « Ganged beoe 8, 
energises a 3 a closes over | which projects in rture 3 in Tr 
ABSTRACTS OF REOENT PUBLISHED loads 17 and 18 the etroutt of « trip coll K, Whi in known oF 
A mann supply of power and renders leads 6 
om wees te — THE AOT OF wea “dead.” (Accepted Decemt oO 1918.) MP 
number of views given Specification Drawings is stated Pig.2. 
- where none is mentioned Specification is not 121,320. H. Chi New Barnet. Fig. * 
Grenrated. ¥ mi! (3 ) December 6, 1917. This Invention relates to dynaine . 
inventions are communicated abroad, ame, According nvention, the commutator 
a fp err Bin apevemay fo A ae re, is constructed of a circular series of sections or segments sf 
Capien of Specifentions may be cbtainel a the Patent Oey, fates ER TE ET, -} L 
Southampton lhancery-lane, W.C.. r arch part, so that 
the uniform of +o © radial sections or segments are assembled in a circular series, ~ 4 
The date of of the acceptance of a Complete | 9 annular bri or arch is formed with faces on each 
i is, in each case, given after the abstract, unless the | Side in planes su’ tially perpendicular to the axis of rotation. 7 ; 
Potent has been sealed, when the word “ Sealed” is appended. ive sections a of the commutator are provided 
A con may, at time within two months from the date of | *t their lower ends with lateral extensions b, ¢ on each side, 
rb - 4. of the of a C lat which serve, respectively, to form two bosses, which laterally 
notice at the Patent of _ to the grant of a 
atent on any grounds transformer , into which the high-tension 
ELECTRICAL APPARATUS., pomrpe hg = RA, Se mass provides with 
. J.C. Todman, Acton, T. L. R. Cooper, Ealing on insulators 5 are 
yay ’Brush Gear. (4 Figs.) ' Septem- These Insulators are 


d A. A. Lyon, Harrow. 
ber 13, 19172 -This invention relates to an improved brush gear 
for dynamos and motors. A brush-holder of the box form 1 
has a support 2 on which is mounted a bridge-piece 3, the support 
being substantially parallel to the shaft of the machine, and each 
brush-holder being attached to a insulating 
bush held against the support by the plate 6 and screw 7. 
Pivoted ort the sides of the bridge-piece 3 is a lever 8, one 
end of which is provided with a pin immediately over the centre 
of the brush 10. This pin supports a spring 11 which bears upon 
the top of the brush. From the fork of the lever 8 an arm 12 


Fig.1. 


g 4 by means of an 





2. 


Fig. 2. 


depends in a direction sloping towards and below the fulcrum, 
making the effective form of the lever substantially that of a 
bell crank. One end of the tension spring 13 is attached to this 
arm, the spring passing between the arms of the fork and within 


the central space in the bridge-piece. The far end of the spring 
is attached to a threaded pin 14, which passes through a hole in 
a support 15. A milled nut is employed upon the threaded 
pin 14 to adjust the tension of the spring. The relative positions 
of the points of attachment of the spring and pivot of the bell 
srank lever are so arranged that when the arm is raised from the 
orush through a suitable angle, it is locked in this position, 
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extend on each side, leaving an annular cavity d. The radial 
sections a are mounted upon a boss ¢, f, insulation g being inter- 
posed, while an insulating layer A, hl, h2 is interposed in radial 
planes between the lateral extensions b, c, and between the upper 
parts of each section, so as to leave between adjacent sections a 
° central spaces with narrow radial outlets p yy 
through the side walls of the bridge of the commutator, so tha’ 
air entering the boss ¢, f may centrally outward 
through the annular space d, thence escaping on one or both sides 
through the radial outlets p between the respective sections a. 
By this means the entire internal and external surfaces of the 
commutator are rendered effective in the dissipation of heat. 


(Accepted December 30, 1918.) 
Works 
Company 


121,358. W. T. Henley’s Tel 
Limited, London, W. H. Chesham . and 
E. Moor, Gravesend. [Electric e Grips. (9 Figs.) 
December 15, 1917.—This invention relates to electric cable grips 
such as are used for securing the sheathing or the armouring of 
a cable to electric apparatus. The improved electric cable 
grip of the present invention, comprises a gripping block formed 
of a rigid hollow shell of metal 11, circular in cross-section, lined 
with soft metal 12 and axially apertured and split so as to be 














enabling the brush to be easily removed. (Accepted Di 30, 


121,312. _C.C. Gow, Westminster, London. Maximum- 
Demand Controllers and Load Indicators. (4 Figs.) 
November 12, 1917.—In industrial installations using electric 
energy it is often important that the average demand for power 
during a given interval of time should not exceed a fixed maximum 
value. According to the present invention, an instrument is 
provided for operating an electrical plant which shows the 
at which the energy is being consumed at any time and whether 
that rate is more or less than a predetermined value, and in the 
former case gives a warning towards the close of the = 
interval of time, and if the warning is not heeded, automatically 
stops the supply when the maximum agreed demand of energy 
has been supplied, and prevents any further supply being taken 
until the period over which the average maximum demands is 
measured oe expired, i.¢., until the instrument is reset. A is 
a coil connected to leads 1 and 2 of an alternating current supply, 
and is energised so long as those leads are “live.”” The coil A, 
when energised, closes a switch a, which connects leads 3 and 4 
to a direct-current source of supply; from the leads 3 and 4 





721.312) 


circuits are taken to the various parts of the ap 
coil B is inserted in a circuit branched from 

over conductors 5 and 6, and is energised from a clock over a 
contact 8 at regular intervals of time. Relay B, when energised. 
closes its contact b, and thereby energises over leads 6 and 7 
an electromagnet C, which rotates a winding drum carrying a 
vertical tape through a given angular step at each contact. D is 
a relay connected to the leads 3 and 4 over leads 5 and 9, which 
is energised over a contact 10 whenever an as wattmeter 
records the consumption of a rini unit of electric 
queray. Relay D, by closing its contact d, energises over leads 
9 11 an electro: winding drum 


Tatus. 
leads 3 and 4 


——— E, —— totates a 
carrying a ve pe through a given angular 
contact. The tapes age by the two drums are 
by side and carry indices, which are easily seen b: 
operating the tag unite of the install ition. 
magnet ing the winding drums 

5 and 13 when a contact 12 is 
is closed 





dapted for being halved about that annular layer of cable 
which is to be secured, and, if necessary, electrically bonded to 
the box 15, the shell 11 having a.conoidal external surface ; 
a gland 17 having a conoidal internal surface adapted to 

with the conoidal external surface of the grip ing block 11, 
and means 18, 19, 20 for enabling the n Pte be forcibly 
drawn over the gripping block in the direction of the box 15 
80 as to cause the gripping block to become clam about said 
annular layer of the cable. (Accepled December 30, 1918.) 


121,364. J. F. Poynter, Highbury, London. Magnetos. 
(3 Pigs.) December 21,1917.—Thisinvention relates to magnetos 
of the t: having a sleeve inductor rotating between the poles 
of a magnet and a stationary armature. According to the 
present invention, a magneto is characterised by the combination 
with a stationary armature and a stationary field magnet, of a 
shield comprising a plurality of plates of magnetic material bent 
to U-shape, and so mounted that they move with one portion 
on each side of the armature between it and the field 
as, for example, by mounting the plates on a revolving hub or 
spindle. The armature 1 is mounted on a central hub or spindle 2. 





7 SS » 


The field magnet or field magnets 3 are mounted so that the 
armature 1 is disposed permanently in their field. On a spindle 4 
are secured at equal angles a number of iron or steel ites 6, 
five being shown. These plates are bent to U-shape, as shown 
in Fig. 3, so as to pass between the armature 1 and the field 
—_ 3. In operation, the spindle 4 carrying the plates 6 
is driven, and the plates pass consecutively between the arma- 
ture 1 and the field magnets 3, thereby causing a succession of 

impulses to be generated in the armature coil, which by 
known means, may be made suitable for pas sparks or for 
other purposes. (Accepted December 30, 1918.) 

121,346. The British Thomson-Houston y> 

. and F. W. Cooke, Rugby. 

e Figs.) December 12, 1917.—The object of the 
invention is to provide a simple arrangement of terminals for 
electric transformers whereby fuses may be readily fitted in the 
high-tension circuit. According to the invention, the flange 


Se oS > Se ee See e a bracket carrying two 
cups. Into one of these metal is 


the 
a similar insulator is secured. At the w 
insulator is fitted a metal ciip provided with a terminal 


provided at their u ends with elips 6 
ends of a fuse 7, Unccepted December’ to 


a t) te hold the 


m 
erred to, is combined with an oil-recei 

conduit constituted by the rocker shaft, an u 

branch thereof. ad on overflow whieh 


one end the usual 
other end of the condui 
stationary shaft 


om y 
is closed by a plug. 
A are the rockers D, D, which are 


7, 


2 























bear upon the end of the valve 
D to extend from the 
pivotal bearing upon the rocker shaft, 


tappet ‘actuated end 
The end of the duct D1 is downwardly directed into the cup 


A lateral outlet A5 from the interior of the shaft A 
to r with the inner end of the duct Dl. U 
for end of the shaft A remote from the o 
a chamber G, to constitute an u 


thes pport Al 
su) 
1 inlet is 4 


overfiow pi not shown in the drawi to 
the oil A 4, By this mash, aietoms 
deli of oll to the condult, 
is limi to that due to the head 
relative to the oll ducts Di, B: 
to the and consequen 
ducts Dil may be of relatively large cross-sect 
8) risk of obstruction therein. (A 
121,422. Vickers, Limited, Westminster London, and 
Sir J. Mcter Barrow v-in-Furness. Crankshafts and 
ril 17, 1918.—This i 
i end ote a nvention relates 


. According to this invention. 
dises carrying the crank-pin or pins are mounted direct! 
journal bearings of the oil x Fs 


film or Michell type, com + | a 
series of perso spaced bear! blocks supportin, the 
through a film of lubricant. Ais the shaft. Z. B ane the crank- 


Fig.1. 
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having four divisions upon a common base ¢. The bearing 
blocks D are pivotally supported at the back by the adjustable 
studs dl, The blocks D are therefore free to rock slightly around 
the ends of the studs to adapt themselves to the surfaces of the 
discs ©. Oil is supplied at e2 to the casing E and the casing 
covers El which carry the upper bearing blocks, the blocks 
maintaining a coherent film of oil between them and the plain 
bearing surface of the discs. (Accepted December 30, 1918.) 


MINING, METALLURGY, AND METAL WORKING. 


121,208. The Butterley Company, Limited, Butterley, 
and J. Bircamshaw, East Kirkby. Pit Props. (6 Figs.) 
December 29, 1917.—This invention relates to pit props in which 
a main prop has secured in the upper end thereof a sleeve adapted 
to hold a short subsidiary prop; the present invention consists 
in the provision of a device for or means of drawing the sleeve 
down the main prop and os a cushion or wedges under 
the subsidiary prop, to help in withdrawing back props from 








the goaf quickly and safely. There is provided upon any suit- 
able part of the sleeve 11, such as at or near the bottom thereof, 
projections 12 to support hanger bolts 13, which hang down- 
wards parallel with the axis of the prop. The hanger bolts have 
feet 1 oe Cane Se 5 ee ee eee Se SP , and are 
provided with holes 14 through which a lever may be passed 
whose inner end is placed within one of the holes 15 in the main 


for the = of levering the sleeve downwards. (A 
Donnber 18, 1918.) 


121,316. E.J. Windsor Richards, Glasgow, and W. Kane, 
Port Talbot. Steel-Melting Furnaces. (4 Figs.) Decem- 
ber 3, 1917.—This invention has 


reference to and air reversing 
valves for steel-melting The waive 


b> consists of an 
annular cylindrical chamber 1 having a division wall 2 and 
located in an annular, c 


ndrical water 8, provided with 


cross 4 for division wall 2. In ng out the improve 
ments of this invention, inclined plane devices, preferably con- 
sisting of sectional radial flanges 5, are a round the 


circumference of the chamber 1. The ends of each section are 
angled at 6; the extremity of the one e being at a short 
di ce from the adjacent extremity of plane at the end of 
the next section. Members for engaging these planes preferably 




















consist of anti-friction rollers 7 arranged between the two adjacent 
planes when the chamber 1 is in the “ down” position; the 
planes 6 just my on the rollers 7. When the chamber 1 is 
rotated, es 6 will rise up the rollers 7, and thus raise the 
chamber 1. When the chamber 1 is — enough, the division 
wall 2 clears the top edges of the cross- a 4, the lower or 
under surfaces of the radial flanges 5 rest on the rollers 7 and on 
the rotation being continued until the ends of the sections reach 
the rollers 7 the chamber 1 is lowered to the down position. 
The means for rotating the chamber consist of a rack 8 formed 
round the circumference of the chamber 1 and adapted to be 
engaged by an elongated pinion 9. (Accepted 30, 
1918.) : 

121,363. J. S. Atkinson, Westminster, London, and 
Stein and Atkinson, Limited, Westminster, London. 
Manipulation of Blooms. (4 Figs.) December 19, 1917.— 
This invention has relation to apparatus for use in the manipula- 
tion of blooms, billets, ingots or other masses of metal (herein- 
after referred to as ingots), in relation to appliances for their 
treatment, such as furnaces and rolling mills. 1 is the charging 


ant 





member having, at its outer end and on opposite sides, | 2 
and ears 3. 4 are gripping jaws each pivotally mounted beotonn 


the lugs 2 and ed and supported intermediately tt 3. 
we 4 
. According to the direction of movement of the 


roach or recede from one another. The outer end and inner 
side of each jaw 4 is recessed or is of U-section (Fig. 2). These 
rtions of the jaws are formed at their lower portions with 
ings 7, which receive the ends of a spindle 8. To this 
indle 8 is attached a block 9, which serves to carry a spud 10. 
the bearings 7 are such that the spindles 8 are parallel with the 
greater dimensions of the jaws 4, and the spuds 10 are mounted 
on the blocks 9 so as to be on the inner faces of the jaws and 
extend in an upward direction. When the outer ends of the 
jaws 4 are caused to approach one another, the spuds 10 engage 
the sides of the ingot 11, the spindles 8 moving in a rotary sense 
and in a direction such that the lower sides of the blocks 9 move 
out of contact with the lower parts of the jaws. When the 
member 1 is moved to lift the ingot 11, the load thus comes on 
the — 10, and is supported thereby; the load may cause 
rotative movement of the spindles 8 in the directions indicated 
by the arrows in Fig. 2, and which are opposite to those already 
mentioned, but whether it does so or not, the spuds 10 firmly 
ip the ingot 11, and the greater the weight the more firmly 
o they grip. (Accepted December 30, 1918.) 


121,409. Vv. F. Turner, Canklow, Rotherham, and 
J. Walker, pe A Sheffield. Electric Furnacs. (2 Figs.) 
March 6, 1918.—This invention relates to mechanism for regu- 
lating the electrodes of electric furnaces. The motion: of the 
motor a is imparted to the hollow shaft b, and on the latter is 
sec a ratchet tooth clutch plate c, which co-operates with 
a similarly-formed plate d secured to a hand wheel ¢ slidably 
mounted on a feathered shaft f passing through the hollow shaft b. 
A coiled spring g is introduced between the boss of the hand 
wheel ¢ and a washer Al formed on a nut A of the screwed end 
of the shaft f, by which means the tension of the said spring g 























(Ate 


can be as desired. The operation of the improved 
mechanism is as follows: When the movement of the electrode 
is unobstructed, the frictional contact between the two engagin, 

faces of the clutch plates ¢ and d yap by the pressure 0’ 

the coiled spring g) is sufficient to effect a continuous and regular 
transmission of the motor drive in the direction indicated by the 
arrow on the clutch plate c. Should, however, the electrode 
meet with any obstruction, the clutch plate c slides over the 
companion clutch plate d on the electrode operating shaft /, 
which shaft, and the hand wheel ¢e and clutch plate d, of course, 
remains stationary, and in consequence no harm is done to the 
mechanism of the electrode gear. (Accepted 30, 1918.) 


MOTOR, ROAD VEHICLES. 


121,406. A. T. Collier, St. Albans. Change-Speed 
Gear. (2 Figs.) February 22, 1918.—This invention relates 
to change-speed gear using bevel gear wheels to provide three 
or more forward speeds, said gear being of the type in which the 
—_ wheels are of substantially different diameters, and are 

xed together and rotate on a common axis, the planet wheels 

geared to independent sun wheels, either or any of which 

can locked while the other or others is or are free to rotate, 
one of the planet wheels being permanently geared to the driving 
shaft, and a clutch being used to give solid drive. The two bevel 
fulcrum or sun wheels A, B respectively 7 the teeth 
of two bevel planet wheels C, D. which have substantially different 
diameters, said planet wheels being fixed together so as to turn 
as one wheel on the transverse axis E, which is fixed to the 
driven shaft U of the gear. The fulcrum sun wheels A, B are 
co-axial, but can rotate independently of each other, and they 
are provided with ——— means for locking them, so that 
either wheel can be held stationary as required, while the other 
is free to rotate. The means for locking the fulcrum sun wheels 
of a controlling rod F sliding in the frame G, and having 
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a lug H formed thereon, and adapted, according to its position, 
to engage with teeth in the periphery of either of two disc wheels 


J, K fixed r ively to the fulcrum sun wheels A, B. The 
rod F is conn to and serves to actuate a fork L that carries 
blocks M, M ng with a circular groove N in a ring O, which 
can slide longitudinally, but not turn on the frame P that carries 
the planet whee!s. This ring is provided with — Q, Q adapted, 
when the ring is moved towards the right from the position shown, 


to engage with holes R, R in a disc S fixed on the driving shaft T, 
and when so engaged, the whole gear is locked together and 
rotates as one. This gives the top speed. By peng the 
= Q, Q from the disc 8S, the neutral position is o) ed. 
his position is represented in drawing. By moving the 
controlling rod F to the left from the — shown, its lug H 
is brought into position for locking the fulcrum sun w A, 
and the second is obtained, and by moving the controllin: 
rod still further in the same direction, its lug H is caused 
to unlock the fulcrum sun wheel A, and then to lock the fulcrum 
sun wheel B, thus oe third speed ; or the converse may 





5 a J member connected with the gripping 
by lin! 
ceereting member 5, outer ends of the jaws are caused to 


PUMPS. 


121,407. W. E. Savery, King’s Norton, Birmingham, 
Pump Stuffing Boxes. (1 Fig.) March 2, 1918.—This 
invention relates to pump stuffing boxes. The invention com- 
prises the arrangement of the stuffing-box ia communication 
with a chamber or conduit connected to the condenser or air 
amp, so that any water a the stuffing-box is returned 

the water supply system. The stuffing-box a is perteeed 
by an annular series of holes b disposed spirally around it, These 
holes open into a chamber c, by which the stuffing-box is sur- 
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ded _— h 


I The mn turn communicates with the 
condenser. In addition to the usual packing d within the 
stuffing-box, a number of grooved and perfora’ metal rings 
are employed. Preferably these are separated by portions of 
the packing and situated in the most suitable portion of the 
stuffing-box. Any water escaping from the pump cylinder past 
the packing is drawn by the condenser vacuum thro one 
or more of the metal rings and through the holes b into the 
chamber &. ons) into the condensing system. (Accepted 


RAILWAYS AND TRAMWAYS. 


121,328. J. G. Robinson, Fairfield, Manchester. Loco- 
motive Steam Superheaters. (8 Figs.) December 8, 1917.— 
This invention consists in improvements in steam superheaters 
for boilers of the smoke or fire-tube t; 1 is the locomotive 
boiler shell, 2 the smoke-box shell, 3 the smoke-box tube plate, 
and 4 the internal saturated steam pipe from the regulator to the 
superheater header casting 5, 6 being the saturated and 7 the 
superheated steam compartments of the header, which is of a 





known type. 8 are the smoke or fire tubes in which are _ 
the superheater elements 9. For securing the a ter 
element ends to, and in registration with, holes in the er, & 


to, 
flange block 10 is provided for each element, the inlet and outlet 
ends 11, 12, respectively, of which are expanded in holes in the 
block so as to ensure them register with holes 15 provided 
in the header wall and leading into the saturated and super- 


Fig. 1. 
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heated steam compartments 6 and 7. Further holes 16 are 
provided in the block 10 to allow the cylindrical ends of box 
nuts to be through them for the p hereinafter 
described. 18 is a wall of the header casting, which is provided 
with bosses 19 on the inside to give a greater thickness of metal. 
23 are recesses of similar diameter to the holes 16 provided in the 
wall 18. 20 are studs, the inner ends of which are screwed into 
tapped holes in the bosses 19, the outer ends of these studs being 
screwed to enable the threaded portion of the box nut 17 to be 
screwed thereon. The box nuts are made cylindrical for the 
se portion of their len; so as to pass through the holes 16 
n the block 10, and into the recesses 23 when screwed on the 
ends of the studs 20, collars being formed at the outer ends 
of the cylindrical portions to engage the block 10 for securing 
same tightly in — on the face of the header. (A 
December 30, 1918.) 





Textite Fisre rrom Common NettTies.—Though the 
German nettle industry does not owe its origin to the 
war, the war has certainly promoted its development. 
That the nettle fibre is a good textile material, had long 
been recognised, but there was not much incentive for 
cultivating the common nettle. During the war this 
industry was taken up by the Nettle Cultivation Com- 
pany, and it is said that the price of 10 marks per 100 kg. 
of air-dried nettle-stalks satisfies the growers. During 


1915, 1,300,000 kg. of this raw material were collected, 
and the quantity was doubled, rising to 2,700,000 kg., 
in the year 1916. Nettle fabrics are considered in most 
respects as good as cotton fabrics, and as the nettle 





be e - The rod actuated b lever Z. (Accepted 
December 50, 1918.) slit . 


thrives on waste soil, of low value to the farmer, the 
nettle cultivation may spread. ; 








